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HE ERADICATION of the cattle tick from the 

Southern States is a problem of prime impor- 
tance to the agricultural welfare of the entire 
country. 


The elimination of the tick will give a very great 
impetus to the cattle and dairy interests, especially 
of the South, where agriculture will be placed on a 
more scientific and profitable basis. 


Although the .erédication ofthe tick will be of 
greatest advantage ‘to the States in which ticks are 
found, the benefits will ,be{enjoyed also by all other 
sections. In consequence the problem, in large 
measure, is one of national importance. 


A number of publications on the cattle tick, its 
habits, and methods of eradication have been issued 
by the United States Department of Agriculture and 
by various investigators in the Southern States. 
This bulletin, prepared for the use of farmers, stock- 
men, and other interested persons, brings together, 
from the various sources, practical and useful infor- 
mation regarding the tick and its eradication. It 
supersedes Bureau of Animal Industry Circular 207 
and Farmers’ Bulletins 498 and 603, which are no 
longer available for distribution. 








| 
Contribution from the Bureau of Animal Industry 
JOHN R. MOHLER, Chief 
Washington, D. C. October, 1919 
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PROGRESS IN TICK ERADICATION. 


HE Bureau of Animal Industry, in cooperation with the State 

authorities, is conducting tick-eradication work in the region 
infested by the cattle tick, as shown in the map (figure 1). From 
1906, when this cooperative work was first undertaken, to December 
1, 1918, a total of 458,529 square miles was released from Federal 
quarantine which had been established to control the situation, and in 
considerable additional area the work is well under way. The terri- 
tory already released from quarantine exceeds the combined areas of 
the following block of States: Virginia, Kentucky, Tennessee, North 
Carolina, South Carolina, Georgia, Alabama, Mississippi, Arkansas, 
and Louisiana. This record alone should be ample proof of the feasi- 
bility of eradicating the tick from the entire infested area, and is 
evidence of the effectiveness of the methods adopted. 

The methods of eradication have been improved upon from time 
to time as new facts became known, and it may be stated that the 
methods have reached such a degree of perfection and have had 
such a wide, practical test, that the question of how to eradicate ticks 
is no longer an essential part of the problem. The main part of the 
task is to secure hearty, vigorous, and conscientious cooperation of 
the people. In other words, the work will progress just as rapidly 
as the people desire that it shall. 
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1 AuTHOR’s NoTE.—Much of the information in this bulletin relating to the life history 
of the tick and methods of eradication has been taken almost verbatim from Farmers’ 
Bulletin 498, by H. W. Graybill, with slight revisions by B. H. Ransom, chief of the 
Zoological Division of the bureau. Robert M. Chapin, of the Biochemic Division, pre- 
pared that portion of the bulletin relating to arsenical dips. 
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REASONS FOR ERADICATING THE CATTLE TICK. 


Various kinds or species of ticks occur on cattle in the Southern 
States, but the one that chiefly concerns us here is that commonly 
called the “cattle” or “ Texas-fever” tick (Margaropus annulatus), 
It is the one most frequently found on cattle in the South and is 
much more abundant than any of the other species. When the losses 
caused by this parasite are once thoroughly understood by farmers 
and stockmen arguments in favor of tick eradication will not be 
needed. Some of the losses are not directly noticeable and conse- 
quently make little impression, while others properly chargeable to 
the tick are frequently attributed to other causes. 

It is hardly necessary to emphasize that the tick is something more 
than a simple parasite drawing blood from its “ host,” the name com- 
monly given the animal on which a parasite lives. The tick is also 
the carrier of a dangerous microorganism, or germ, which it trans- 
mits to the blood of cattle, thus causing a disease known by many 
names, among which are Texas fever, tick fever, splenetic fever, and 
murrain.?. Without the tick there can be no tick fever, and by stop- 
ping the spread of the tick beyond its natural bounds the fever has 
been prevented from waging destruction among northern cattle, 
which are especially susceptible to the disease. In order to restrict 
the distribution of the tick the National and State Governments 
maintain quarantine areas, marking the boundaries between the 
States or portions of States harboring the pest and those that do not 
(see figure 1). Cattle may be moved out of the quarantined areas 
only in accordance with the regulations of the Secretary of Agricul- 
ture to prevent the spread of splenetic fever of cattle. 

The Bureau of Animal Industry has received hundreds of letters 
from farmers and other interested persons, all residents of the south- 
ern territory which has been freed from ticks, testifying to the bene: 
fits derived from the destruction of the pest. The consensus of 
opinion in these letters indicates that on the average cattle are en- 
hanced in value about $10 a head, they weigh one-fifth more, they 
grade one-fourth better, and they are safe from tick fever and from 
the shrinkage which it causes. It is also stated that the cattle indus- 
try in the South is increasing, that there is an increase in improved 
blood, that the milk yield of cows is increased about one-fourth, and 
that there is an increase of forage crops and silos. 

The South needs more and better live stock and a larger and better 
dairy industry, and these objects are being promoted greatly by the 
destruction of the tick. More than that, the increased production of 
live stock, by reason of its important influence in maintaining and 





1 For information on this disease and how it is transmitted by ticks, see Farmers’ Bul- 
letin 569, ‘“‘ Texas or Tick Fever.” 
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improving soil fertility, is of distinct benefit in increasing the yield 
of field crops. An incidental though important advantage of stock 
raising and dairying will be found in the distribution of the farmer’s 
income throughout the year, enabling him to live on a cash basis, 
Thus the benefits that will accrue to southern agriculture through 
exterminating the cattle tick will be far-reaching. 


LIFE HISTORY OF THE TICK. 


To carry out methods of eradication successfully it is necessary to 
know the life history of the tick and the influence of temperature, 
moisture, and other climatic conditions on the various stages of its 
existence. In following the discussion of these matters, the reader 
is asked to bear in mind that whenever the term “tick” or “ cattle 
tick” or “fever tick” is used it refers to the one species or kind, 
Margaropus annulatus.1 The fever tick is sometimes confused with 
a number of other ticks occasionally found on cattle which, so far 
as concerns the transmission of Texas fever, are entirely harmless 
to them. Some of these ticks are illustrated in figures 2 and 3, which 
will help the reader to distinguish between the various kinds, 

Cattle are the usual hosts for the fever tick. Frequently, horses, 
mules, deer, and sometimes even buffaloes and sheep serve as hosts. 
But none of the latter animals, with the possible exception of deer 
and buffaloes, are susceptible to tick fever; consequently they suffer 
from the tick as a simple parasite and not as a transmitter of dis- 
ease. So far as deer and animals other than cattle, horses, and mules 
are concerned no consideration need be given them in practical tick 
eradication. In the case of horses and mules, however, it is often 
necessary to treat them the same as cattle. 

The tick spends only a part of its life on the body of the animal; 
the rest of the development occurs on the pasture. 


DEVELOPMENT ON-THE GROUND. 


In tracing the life history of the cattle tick it is convenient to be- 
gin with the large, plump, olive-green engorged female tick (figure 
4), about half an inch in length, attached to the skin of a cow. Dur- 
ing the few preceding days she has increased enormously in size, 
as a consequence of drawing a large supply of blood. 

When fully engorged she drops to the ground and at. once, espe- 
cially if the weather is warm, begins to search for a hiding place 
on moist earth beneath leaves or any other litter which may serve 





1The reader desiring fuller information on the life history of the cattle tick is referred 
to Bulletin 72, of the Bureau of Entomology, and Bulletin 130, Bureau of Animal Indus 
try, U. S. Department of Agriculture, which may be obtained from the Superintendent of 
Documents, Government Printing Office, Washington, D. C., for 15 and 10 cents, respec- 
tively. 
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as a protection from the sun and numerous enemies or shield her 
from unfavorable conditions. The female tick may be devoured by 
birds, or destroyed by ants, or may perish as the result of low tem- 
perature, absence or excess of moisture, and many other unfavorable 
conditions; so that many which fall to the ground die before they lay 
eges. 

During the spring, summer, and fall months egg laying begins 
in from 2 to 20 days, and during the winter months in from 13 to 
98 days, after the female tick has fallen to the ground. The eggs 
are small, elliptical-shaped, at first of a light-amber color, later 
changing to a dark brown, and are about one-fiftieth of an inch in 
length. As the eggs are laid they are coated with a sticky secretion, 
which causes them to adhere in clusters and no doubt keeps them 
from drying out. During egg laying the body of the mother tick 
gradually shrinks, and finally is reduced to about one-third or one- 
fourth its original size. Egg laying is greatly influenced by tem- 
perature, being retarded or even arrested by cold weather. In the 
summer time egg laying may be completed as soon as 4 days after it 
has begun, or by the end of about a week after the tick has dropped 
tothe ground. It has been observed that if the ticks drop in the fall 
of the year the egg-laying process may continue for as long as 151 
days. A tick may deposit from a few hundred to more than 5,000 
eggs, and when egg laying is completed the mother tick, having ful- 
filled her purpose, dies in a few days. 

After the eggs have been laid they must undergo a period of in- 
cubation before they are ready to hatch. The period may be as short 
as 19 days in the summer, or as long as 200 days if the fall and 
winter seasons are involved. When incubation has been completed 
there issues from each egg a small, oval, six-legged larva or seed tick, 
at first amber-colored, later changing to a rich brown. After crawl- 
ing slowly over and about the shell from which it has emerged, it 
usually remains more or less quiet for several days, after which it 
shows great activity, especially if the weather is warm, and ascends 
the nearest vegetation, such as grass, herbs, and even shrubs. 

Since each female lays an enormous mass of eggs at one spot, thou- 
sands of larvee may appear in the course of time at the same place. 
The young ticks will ascend the near-by vegetation and collect on 
the leaves and other parts of plants. This instinct of the seed ticks 
to climb upward is a very important adaptation to increase their 
chances of reaching a host. If the vegetation on which they rest is 
disturbed they become very active and extend their long front legs 
upward in a divergent position, waving them violently in an attempt 
to seize hold of a host. 

During its life on the pasture the seed tick takes no food and con- 
sequently does not increase in size, and unless it reaches a host on 
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Fic. 2.—Various ticks that infest cattle. 1. Mature female cattle tick, enlarged; 1a, same 
natural size; 1b, head and shield of same, magnified 15 times. 2, Mature female castor 
bean tick, enlarged; 2a, same, natural size; 2b, head and shield of same, magnified 
times. 3. Mature female net tick, enlarged ; 3a, same, natural size; 3b, head and shield 
of same, magnified 15 times. 4. Mature female dog or wood tick, enlarged; 4a, same, 
natural size; 4b, head and shield of same, magnified 15 times. 
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Fig. 3.—Various ticks that infest cattle. 5. Mature female Lone Star tick, enlarged; 
5a, same, natural size; 56, head and shield of same, magnified 15 times. 6. Mature 
female ear tick, enlarged; 6a, same, natural size; 6b, head of same protruding from 
beneath, magnified 15 times. 7. Mature female chicken tick, enlarged; 7a, same, natu- 
ral size’; 7b, upper portion of same, head invisible, magnified 10 times. 8. Mature fe- 
male European dog tick, enlarged; 8a, same, natural size; 8b, head and shield of same, 
Mhagnified 15 times. 
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which to live as a parasite, it dies of starvation. The endurance of 
seed ticks is very great, however, as they have been found to live 
more than 8 months during the colder part of the year. For example, 
it is known that in the case of female ticks that dropped to the 
ground August 14 and deposited eggs that began to hatch September 
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9, all the seed ticks from the eggs were not dead until the following 
May 13, 246 days after hatching began, or 274 days after the females 
dropped from the cattle. Fortunately, however, seed ticks are not 
able to live nearly so long during warm weather and die within a few 
months in the summer. 
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DEVELOPMENT ON CATTLE. 


The parasitic part of a tick’s life begins when the larva or seed 
tick reaches a favorable host, such as a cow. The tick crawls up 
over the hair and commonly attaches itself to the skin of the es- 
cutcheon, the inside of the thighs and flanks, or to the dewlap. 
It begins at once to draw blood and soon increases in size. In a few 
days the young tick changes from a brown color to white, and in 
from 5 to 12 days molts or sheds its skin. The new form has 8 
legs instead of 6 and is known as a nymph. 

In from 5 to 11 days after the first molt the tick again sheds its 
skin and becomes sexually mature. At this stage for the first time, 
males and females can be distinguished with certainty. The male 
emerges from his skin as a brown, oval tick, about one-tenth of an 
inch long. He has reached his growth and goes through no further 
development, but later he shows great activity, moving about over 
the skin of the host. The female at the time of molting is slightly 
larger than the male. She never shows much activity, seldom mov- 
ing far from her original point of attachment. She still has to un- 
dergo most of her growth. After mating, the female increases very 
rapidly in size and has been known to become fully engorged as 
early as 48 hours after the second molt, but usually at least 4 days 
are required for her engorgement. Commonly this period lasts from 
about a week to as long as 25 days. In exceptional cases, the time 
that elapses between the attachment of the tick as a seed tick and 
its dropping from the animal as a fully engorged female may be 
less than 20 days, but generally it is 3 weeks or a little more. 
The greatest length of time that a tick has been observed to stay 
on an animal is 66 days. 

SUMMARY OF LIFE HISTORY. 

To sum up, on the pasture there are three stages of the tick—the 
engorged female, the egg, and the larva or seed tick; and on the 
host animal are also three stages—the larva or seed tick, the nymph, 


the sexually mature adult of both sexes, and in addition the engorged 
condition of the female. 


METHODS OF ERADICATION. 


In undertaking measures for eradicating the tick it is evident 
that the pest may be attacked in two locations, namely, the pas- 
ture and the cattle. Animals may be freed of ticks in two ways. 
They may be treated with a disinfectant that will destroy all the 
ticks present, or they may be pastured at proper intervals on tick- 
free fields until all the ticks have dropped. The method of freeing 
cattle from ticks by applying a solution that kills the ticks is the 
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method generally used. The pasture-rotation method is not only 
more complicated but the necessary tick-free fields are seldom avail- 
able. 

In freeing pastures the method followed may be either direct or 
indirect. The direct method consists in excluding all cattle, horses, 
and mules from pastures until all the ticks have died from starva- 
tion. This plan is seldom followed because the owner is usually not 
willing to give up the use of his pasture even temporarily. The in- 
direct plan consists in permitting the cattle and other animals to 
continue on the infested pasture and treating them at regular inter- 
vals with agents destructive to ticks, thus preventing engorged 
females from dropping and reinfesting the pasture. All the seed 
ticks on the pasture, or those which hatch from eggs laid by females 
already there, will die eventually. Those that get on the cattle from 
time to time will be destroyed by the treatment, while those which 
fail to find a host will starve to death in the pasture. 


DIPPING. 


Ticks upon cattle may be destroyed by using a tick-destroying 
agent, such as arsenic. The dipping vat is the best and cheapest 
means of applying the remedy. The great advantage of dipping 
over spraying and applying remedies by hand lies in the fact that 
thoroughness of the treatment is practically assured. 


PROCEDURE IN DIPPING. 


When eradication is undertaken, all the cattle, and also the horses 


and mules if they harbor ticks, are treated regularly every two § 
weeks during the part of the year that the temperature is favorable | 
to treatment, until the ticks have disappeared. The purpose of the f 


treatment is to destroy all ticks that get on the animals before they 
have had a chance to mature and drop, thus preventing them from 
reinfesting the pasture, farm, or range. If the treatment used were 
absolutely effective in destroying each and every tick on the animals 
treated there would be no renewal of the infestation after the treat- 
ment is begun. The cattle would act simply as collectors of ticks 
which would be destroyed regularly by the treatment applied every 
two weeks. It is probable, however, that in most instances, either be- 
vause of the lack of efficiency of the dip or imperfect application, or 
because of failure to dip all cattle systematically, some ticks escape 
treatment and reproduce, thus prolonging the time that otherwise 
would be required for eradication. 

If ticks apparently disappear from the cattle after they have been 
under treatment for some time, the dipping should not be discon 
tinued until a number of careful inspections show that the cattle are 
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ly free of ticks. If ticks continue on cattle until cold weather and then 
l- § finally disappear it should be borne in mind that in all probability 
eradication has not been accomplished and that there may be en- 
or gorged females, unhatched eggs, and inactive seed ticks on the farm 
8, or range, and that even if the cattle should remain free of ticks dur- 
a ing the winter they may become reinfested the following spring. In " \ 
ot any case in which ticks disappear from the cattle and treatment is th 
n- discontinued, the cattle should be watched very carefully for ticks 
to until ample time has elapsed to leave no doubt that eradication has ‘ 
r- been accomplished. og 
ed As a general rule it has been found that if dipping is begun in ‘i 
ed March and systematically and thoroughly done, all cattle being ii ‘ 
les dipped every 14 days until November, complete eradication will be se- + 
mn cured. In dipping, each animal should be completely covered by the i 
ch dip. To prevent any animals from going through the vat without be- * 
coming wet all over, a man, provided with a forked stick, should be wer 
stationed at the middle of the vat to shove under those that have not o Hi 
been completely submerged. 
ng Dipping is the only really satisfactory method of treating animals ‘| 
est for ticks. In cases of emergency, however, or where there are not 
ng cattle enough within a radius of several miles to warrant the con- 
vat struction of a vat in which all the cattle of the community may be 
dipped, spraying may be advisable. In spraying animals the work 
should be done with great thoroughness and every portion of the 
body treated. An animal can not be sprayed properly unless it is 
ses 4 tied or otherwise held, nor can good results be obtained unless .the 
wo @ hair and skin are thoroughly wetted. 
c RULE FOR CALCULATING THE CAPACITY OF A VAT. 
1e 
1ey The capacity of the vat is obtained usually in the following manner: 


om § Multiply the average length by the average width in inches, then 
ere § multiply the product by the depth; this will give the approximate 
als § number of cubic inches of space to be filled with dip. Divide this by 
at- § 231 (the number of cubic inches in a gallon), and the result will be 
cks §@ the number of gallons of dip required to charge the vat. 

ery To obtain the average length, add the length at the bottom to the 
be @ length at the top (that is, at the line to which the vat is to be filled), 
or @ 2nd divide the sum by 2. Obtain the average width in the same man- 
ape @ Ber. The depth should be taken at the center of the vat, and should 
vise @ be from bottom to dip line only and not to the top of the vat. Like- 
wise, in determining the length and width, measure only the space to 
be filled with liquid and not above that line. Gauges or rods should be 
prepared and marked to show the number of gallons at various 
depths in the vat. 
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SPECIFICATIONS FOR THE CONSTRUCTION OF A CONCRETE VAT. 


Site——The site selected for the vat should be dry and of sufficient 
size to permit the construction of the chute, the dripping pen, and at 
least two additional pens—one for holding the cattle prior to dipping 
and the other for retaining them, after dipping, until sufficiently 
dried. 

Excavation.—The excavation should be made 1 foot wider and 1 
foot longer than the inside dimensions of the vat and should conform 
to its shape. The inside dimensions of the vat are shown on the 
drawings (figure 5) and are as follows: Length at top of vat, 26 
feet; bottom, 12 feet; width at top, 3 feet; at bottom, 1} feet; depth, 
7 feet. 

The sides and bottoms of the excavation should be firm and solid, 
as they are to serve for the outside forms in casting the concrete. If 
it is necessary to do any filling in order to conform to the shape of 
the vat, the filling should be puddled and thoroughly rammed until 
solid. The stability of the concrete depends on the foundation, 

Forms and fences.—The wooden forms should be constructed of 
1-inch boards and 2 by 4 inch braces, the boards being nailed to the 
outside face of the braces, as shown in the drawings. The sides and 
end walls should be built 8 inches higher than the surface of the 
ground, which should be level. Any suitable lumber may be used for 
the forms and fences. Saplings may be used for posts. 

Concrete.—The concrete should be made of (by measure) 1 part of 
cement, 24 parts of sand, and 5 of broken rock or gravel. The cement 
should be of standard brand of Portland, the sand clean and coarse, 
and the broken rock from about }-inch pieces to those not larger than 
will pass in every direction through a 1-inch ring. <A vat according § 
to the plan (figure 5) will require about 40 sacks of cement, 5 yards J 
of sand, and 10 yards of gravel. : 

A 26-foot vat is used extensively for eradication purposes with 
satisfactory results. If it is desired, however, to lengthen the body 
of the vat on account of large numbers of cattle to be treated, the fol- 
lowing quantities of concrete material should be added for each lineal 
or running foot—cement, 1} sacks; sand, 0.12 yard; stone, 0.24 yard. 

The sand is measured out first and the cement emptied on top, and 
the two materials thoroughly mixed, dry. In the meantime the stone 
may be measured out and thoroughly drenched with water. The 
cement-sand mixture is mixed with water and the resulting mortar 
then combined with the stone. The stone should be shoveled on the 
mortar, previously spread out in a thin layer. Mixing should con- 
tinue until the stone is thoroughly coated with mortar, more water 
being added during the mixing process if necessary. 
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Laying.—Before laying the concrete the molds should be set and 
thoroughly braced into place. The side forms may be suspended in 
the excavation with their lower edges 6 inches from the bottom, 
They are held in place by crosspieces nailed to the uprights and of 
sufficient length to rest on supports placed several feet from the edges 
of the excavation. The concrete for the bottom and incline is de- 
posited first, the mixture being of a consistence that water will flush 
to the surface on ramming. The mixtures for the sides and end 
should be very wet and thoroughly puddled into place. The con- 
sistence of the concrete for the side walls should be such that it will 
run off the shovel unless handled quickly. 

The laying of the concrete should be done, if possible, in one 
operation, so there will be no joints between new and old work. If 
it becomes necessary to do the concrete work on two or more days 
the surface to receive the new concrete should be washed clean and 
coated with a grout of pure Portland cement and water mixed to 
the consistence of cream. The new concrete should be placed before 
the grout has set. Extreme care must be taken to prevent dirt from 
falling on top of the fresh concrete. 

_ The forms should not be removed until the concrete is set, which 

in moderate weather takes place in about 24 hours. Wet down the 
concrete about twice in 24 hours until the forms are removed. In 
damp, cold weather at least 48 hours should be allowed before re- 
moving the forms. It is advisable, especially in water-soaked 
‘ground, to allow the forms to remain in place for one week before | 
removal. 

Surfacing or finishing coat—Dampen the walls before applying 
the finishing coat. Cover the entire inside surface of walls and 
























ay 


floor with a coating of cement and sand, mixed half-and-half, and J 
with water enough to make it “quaky.” Place a small quantity of 
the mixture on a float; beginning at the bottom of the wall as near 
the floor as possible, make one stroke upward; take up another float 
of the cement-sand mixture, overlap the ending of the last float and 
make another upward stroke. Repeat until walls are completed. 


Do not try to float the walls too smooth. Finish with cement and 
water mixed to thickness of cream and applied with a kalsomine or 
whitewash brush. 

Exit incline—The exit incline, as shown in the plans (figure 5), 
is not so steep as to require a cleated false bottom. The surface, 
however, should be finished very roughly to permit the animals to 
maintain a secure foothold. 

Slide—The slide for dry or range cattle may be built only 2 feet 
long with a drop of 2 feet. For dairy cows, however, it is advisable 
to have a slide 4 feet long, that is, long enough for the cow to stand 
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on, with a drop of 23 or 3 feet so that the arsenical bath will cover 
the edge of the slide at least a foot in depth. This kind of slide 
for dairy cows prevents bruising the udders. 

Slides should be finished very smooth by much floating of the 
concrete and finishing with a mixture of equal parts of cement and 
fine sand. 

Cover.—The vat should be so inclosed or covered as to keep chil- 
dren or small animals from entering or falling in. 

Dripping chute and chute leading to the vat.—The dripping chute, 
which is regarded as more satisfactory than a dripping pen, is built 
at the head of the exit incline in line with the vat. It should be 
about 30 inches wide. The length will depend on the number of 
cattle to be accommodated at one time. From 4 to 5 feet are allowed 
for each animal, and a length of from 20 to 40 feet is considered a 
convenient size for small herds. The floor should be made of con- 
crete, at least 18 inches wide, sloping toward the vat so that the 
dripping from the cattle will flow back into the vat through the open- 
ing provided. The floor at the sides of the chute is raised about 2 
inches in the form of a curb to keep the dip from running off. 

The chute leading to the vat should be not more than 30 inches 
wide and 20 feet long and it is desirable to have the receiving pen 
and retaining chute large enough to accommodate the animals to be 
dipped. 

PASTURE ROTATION. 


TIME REQUIRED TO KILL TICKS BY STARVATION. 


The time necessary for ticks to die out on a pasture after removal 
of the cattle is of importance with reference not only to methods of 
eradication by rotation but to methods of eradication by dipping. 
When systematic dipping is begun and further infection of the pasture 
is stopped by killing all ticks that get on the cattle, the period during 
which the dipping must be continued in order to secure eradication 
is primarily dependent upon the length of life of the seed ticks 
already on the pasture and of those that hatch out from eggs laid by 
ticks that dropped before dipping was begun. 

The time required for the ticks to die out after all animals have 
been removed from infested fields and pastures varies considerably, 
depending principally on the climate and the weather. The dates 
when pastures will be free of ticks after all cattle have been removed 
are given in the following table: 
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TABLE 1.—Time required to free pastures from ticks by starvation. 
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The first part of the table is based on investigations by Hunter fo 
and Hooker? at Dallas, Tex., and by Graybill at Auburn, Ala., under th 
| 
: cooperation between the Bureau of Animal Industry and the veteri- m4 
a 
) nary department of the Alabama Polytechnic Institute? All the a 
. . rT . . ' 
periods obtained by Newell and Dougherty (1906)? in work carried on th 
at Baton Rouge, La., which is much further south, are shorter. The ) 
periods given in the table should be found ample for all places “a 
no further north than Dallas, Tex., or Auburn, Ala. a 
i In general, moisture and cold prolong, while dryness and heat lik 
. . . . . A 
shorten, the duration of the period that ticks will live on a pasture. i, 
If some portions of the same pasture differ with regard to tem- us 
perature and moisture, as frequently happens, some parts become ‘ 
free of ticks before others do. Other things being equal, high, dry, 
. ' ee 0 
unshaded land becomes tick-free sooner than low, damp, shady land. i‘ 
; ; ; : 
Land, however, that is excessively moist and extremely shady, as thi 
along some river bottoms, is not likely to be a favorable breeding 
place for the cattle ticks, and lowlands subject to more or less regu- T 
lar overflows, as a rule are only lightly infested, if at all. | 
The time required for freeing pastures in the southern part of the 6 
. 


infested area may be considerably less in many localities than that Th 
indicated in the first part of Table 1, yet the safest plan is to follow the 
the table in most localities in the South. There is little doubt that | 
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in most regions in the northern half of the infested area the periods 7 
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1 1 Bulletin 72, Bureau of Entomology, U. 8S. Department of Agriculture. hav 
2 Bulletin 130, Bureau of Animal Industry, U. 8S. Department of Agriculture. fre 
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are longer. Cotton’ obtained at Knoxville, Tenn., during the years 
from 1907 to 1909, inclusive, the periods given in the lower part of 
Table 1. 

According to the experiments conducted by Cotton, the normal 
duration of an infestation may be considerably shortened or even 
suddenly brought to an end in infested pastures and fields by the 
occurrence of exceptionally cold weather. He found that a certain 
per cent of engorged females are destroyed by a temperature of 
93° F., that all engorged females are destroyed by a temperature of 
14° F. when not provided with a protective covering, and that ticks 
provided with a covering of dry chaff were able to survive a tem- 
perature of 12° F., but if the covering is wet they are killed as 
readily as when unprotected. It was found also that ticks that have 
deposited some eggs are much more readily destroyed than those 


that have not done so. In addition it was demonstrated that all 


unprotected eggs and all seed ticks are destroyed at temperatures 
of 4° F. and 2° F., respectively, but that eggs protected by dry litter 
can endure a much colder temperature. It is thus seen that the in- 
festation of fields may be greatly reduced during cold spells and, if 
the temperature falls to about zero, may be entirely destroyed. In 
case the temperature falls only to a point at which all the females 
are destroyed, the only result accomplished will be a shortening of 
the period of infestation. 

It would be well for stock owners, in eradicating ticks, to take 
advantage, so far as practicable, of all zero weather. It should be re- 
membered, however, that cattle even during the coldest weather are 
likely to harbor ticks which will be unaffected by the low tempera- 
ture. The ticks when they drop will reinfest the place; consequently, 
when a spell of zero weather occurs, if the cattle are not on the fields, 
pastures, or ranges they should not be returned to them until freed 
of ticks. If on pasture they should be removed at once and not re- 
turned until made free of ticks by one of the methods suggested in 
this bulletin. 


TIME REQUIRED TO FREE CATTLE OF TICKS ON UNINFESTED FIELDS. 


Although the method is not often used, it is nevertheless possible 
to free cattle of ticks by placing them on a series of uninfested fields. 
This plan is based on the fact that the female tick must drop from 
the host to the ground before eggs can be laid and before young ticks 
will develop. 

The shortest time in which seed ticks appear after engorged females 
have been dropped is 20 days. Consequently, cattle placed on a tick- 
free field during the warmer part of the year are not in danger of 





1 Bulletin 94, Agricultural Experiment Station of the University of Tennessee. 
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becoming infested again with young ticks until 20 days have elapsed, 
The time required for all the ticks to drop after cattle have been 
placed on uninfested land varies with the temperature, being much 
longer in winter than in summer. Beginning at various times of the 
year, the time required is given in Table 2. 


Taser 2.—Time required for all ticks to drop from cattle placed on tick-free land, 


All ticks will 
have dropped 
in— 


All ticks will 
have dropped 
in— 


When ticky cattle are placed on 


When ticky cattle are placed on L } 
tick-free land during— 


tick-free land during— 


sae eG i BE ee SA RR Six weeks. POOR ES. adeeb diwedltsyeoseed Seven weeks, 
Ed oN vicliesanwieudeene cas Do. eka be are paces Sd hak See Six weeks. 
SINT SScecnccson co bidet at. | Eight weeks. DR iano doedas chi aGsieratekovbe Do. 
Oe | Nine weeks. URE ahaa nec apmpauie sade nbeke Do. 
WUUUET Sc AL i nienec sda acedcss cence Ten weeks. PP nccntest ist cdeddcupuuascwee .....| Five weeks, 
DINED Sa cR ab ade Sen einednsceecmy | Seven weeks. 


Freeing cattle of ticks by rotation on tick-free land.—The plan of 
freeing -cattle of ticks by changing them from one lot or field to 
another is as follows: Beginning at any time of the year from March 
to September, inclusive, in the southern half of the infested area, the 
vattle are removed from the tick-infested pasture they have been 
occupying to a tick-free lot or field and left there for not more than 
20 days. During that time a considerable number of ticks will drop. 
In order to prevent the cattle from becoming reinfested (by seed 
ticks resulting from eggs laid by females that have dropped), the 
herd is then changed to a second tick-free inclosure for 20 days 
longer, and if they are not free of ticks by that time, they are placed 
in a third tick-free inclosure for 20 days more. Should the two 
changes at intervals of 20 days have been made, 60 days will have 
elapsed, which, during the time of year indicated, is ample time for 
all ticks to have dropped, and the animals are ready to be placed on 
a tick-free pasture or field without danger of becoming reinfested. 
The periods to free cattle (given in the table above) are believed to 


_be ample. It is a wise precaution, however, to examine the cattle 


carefully for ticks before placing them in the uninfested field they 
are to occupy. 

From October to February, inclusive, the time required for seed 
ticks to appear after females have dropped is much longer than the 
time necessary for all the ticks to drop from cattle.. Consequently, if 
it is desired, the herd may be left on the same field for the required 
length of time without danger of reinfestation. 

Table 3 gives the approximate dates when ticky cattle are in 
danger of reinfestation when placed on tick-free land at various 
times of the year. The first section applies to most localities in the 
southern half of the infested region, and the second section te 
localities having temperature conditions about the same as Knoxville, 
Tenn. 
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TasLE 8.—Date on which seed ticks will appear after ticky cattle have been 
placed on tick-free land. 


BASED ON DATA OBTAINED AT BATON ROUGE, LA., AUBURN, ALA., AND DALLAS, TEX. 


Date seed 


Date cattle placed on tick-free | ticks will 
pastures. appear. 











Jan. 1 to Feb. 4, inclusive Apr. 24 
Mar. 3 May 3 
Apr. May 20 
May 1. .| June 5 
BOT Borie dst ncdseeraccaon ..-| June 28 
MEE Ahn obec Chae e io eecs beat e ss July 25 
act oh wala a we Aug. 30 
WNC Ne ceo sine ea cies cesses eey Oct. 7 
SR I ies sake aes Saiehalwe x hea Feb. 25 
Nov. 1 to Dee. 15, inclusive..... Mar. 3 





BASED ON DATA OBTAINED AT KNOXVILLE, TENN, 





Jan. 11 to Mar. 4, inclusive... .. May 29 


MIG. esac bse we tet coesevens: June 3 
RE fe Nera oe a on ed 2 June 20 
SRD AA GH cod dadecn conve caveseu July 19 | 
ete odie kk oncaalaceneee Aug. 2 | 
POLeG. carp citawecsasaceseus Sept. 6 
BES oa sas bah oans daudenninn Apr. 14 
MMOGs Bie kete Ste ikcetwsdeevewdee May 20 


ARSENICAL DIPS. 
PROPERTIES OF SUBSTANCES USED IN MAKING ARSENICAL DIPS. 


The successful preparation of an arsenical dip calls for some 
knowledge of the properties of the raw materials. 
WHITE ARSENIC. 


White arsenic (arsenic triowid, arsenious or arsenous oxid or acid) 
must be purchased in the form of a fine powder and under a guaranty 
of 98 or 99 per cent purity. Water, even when boiling, dissolves it 
only slowly, but by the use of certain other chemicals it may readily 
and abundantly be brought into solution. 

One must never forget that white arsenic is a violent poison to 
man and animals. So are the concentrated dips prepared from it. 
The precautions necessary for safety will be discussed under a 
separate section, and any person who has anything whatever to do 
with arsenical dips is advised to read it often enough to keep the 
points fresh in mind. 

CAUSTIC SODA. 

Caustic soda (sodium hydroxid), on account of its wide range of 
application by chemists, pharmacists, and manufacturing industries, 
occurs commercially in a number of different forms, as powder, 
sticks, solid masses, or broken fragments; in color it ranges from 
pure white to grayish or brownish tints. For the use of chemists and 
pharmacists it is put up in glass bottles; for industrial purposes it 
is supplied in various-sized cans or drums of thin sheet iron. The 
latter is the variety that should be purchased for making dip, The 
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5 or 10-pound can is the best size to buy for home use; larger con- 
sumers probably can handle the material in larger drums conven- 
iently and of course more economically.’ The purchaser must make 
sure that the contents of the drum he contemplates buying are in 
fragmentary form, for some caustic soda is run into drums in a 
melted condition and on cooling forms a single solid cake, which is 
not adapted for the present purpose. It always should be purchased 
under a guaranty of not less than 85 per cent actual caustic soda. 

Caustic soda is an intensely active and powerful substance. When 
exposed to the air it strongly attracts moisture, increasing in weight 
and becoming pasty, while at the same time it becomes contaminated 
with sodium carbonate through absorption of carbon dioxid. Hence 
it always must be purchased in original containers, never in bulk; 
the container must not be opened until just before the material is 
to be used; the substance must not be allowed to stand exposed to 
the air, and if any is left over which is to be kept for subsequent 
use it must be immediately transferred to a tin pail provided with a 
tight-fitting cover. 

Owing to the intense chemical activity of caustic soda it is ex- 
tremely corrosive in its effect upon skin or clothes, and upon the 
lungs if its dust is inhaled. Therefore it is necessary to handle it 
gently to avoid the raising of dust and to wash off at once with water 
any which may touch the skin or clothing. 


LYE. 


Lye designates a grade of caustic soda put up primarily for domes- 
tic use, such as making soap from waste grease and for general 
cleansing. It is sometimes of very inferior quality. If a guaranty 
regarding its purity can be obtained, it may be used for dip making, 
in case of necessity, in the same proportions as caustic soda. 


SODIUM CARBONATE. 


Sodium carbonate is sold in a number of forms which differ 
greatly in strength, that is, in the proportion of actual sodium car- 
bonate they contain. Consequently the cheapest in cost per pound 
may not be the most economical to use. Soda ash is the strongest, but 
is not recommended for the home preparation of dips. It is of un- 
certain strength when purchased and becomes weaker on exposure to 
air, while in contact with water it lumps badly and dissolves slowly. 
Sal soda is the weakest and probably the least economical form, but 
because it is so well known and so easily obtained it has been the 
most generally used form of sodium carbonate for homemade dips. 
Its relative weakness is due to the fact that almost two-thirds of it 
is water, combined as “ water of crystallization.” When fresh it con- 
sists of large, nearly transparent crystals, but on exposure to air it 
tends to fall to a white powder. This change is simply due to the 
evaporation of the water of crystallization, and consequently the 
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material becomes stronger, almost approaching monohydrated sodium 
carbonate. This latter substance is a coarse, granular powder, con- 
taining only about one-seventh of its weight of water of crystalliza- 
tion, and is very little affected by exposure to air. Sesquicarbonate of 
soda is still another form which is stronger than sal soda, contain- 
ing less than one-third of its weight of substances not actual sodium 
carbonate. It is likewise little affected by air. 

Both monohydrated carbonate and sesquicarbonate dissolve readily 
and can replace sal soda to excellent advantage provided their com- 
position is guaranteed by a reliable firm. In calculating formulas 
and costs it may be assumed that 10 pounds | of sal soda can be re- 
placed by 44 pounds of the monohydrate or 5 pounds of the sesqui- 


carbonate. 
PINE TAR. 


Pine tar when fresh is semiliquid, but with age becomes granular 
and nearly solid, in which condition it is of less value. Mixed with 
it is usually more or less water of decidedly acid properties (pyro- 
ligneous acid), which on standing tends to float on the surface and 
should be dipped or poured off before the tar is used. 

Tar is heavier than water and when stirred with it usually forms 
a very poor mixture from which most of the tar rapidly settles out, 
but when the water is of just the right temperature and somewhat 
alkaline a fairly stable suspension generally may be obtained. When 
previously treated with caustic soda sufficient to combine with a con- 
siderable proportion of the tar acids, or when blended with soap, the 
tar easily mixes with water and then forms a good and permanent 


emulsion. 
THE GENERAL COMPOSITION OF DIPS. 


All arsenical cattle dips contain arsenious oxid as the active tick- 
killing agent. But since straight arsenious oxid—that is, white ar- 
senic—is so slowly soluble in water, some chemical agent such as 
sodium carbonate or hydroxid is necessary to bring it into solution. 
In this way the white arsenic is changed to sodium arsenite. If cer- 
tain manufacturing difficulties can be overcome it is possible that 
sodium arsenite of reliable composition may appear later on the 
market. Such a material could be dissolved directly in water and the 
trouble of making the compound from white arsenic and caustic soda 
would be avoided. 

But a plain water solution of sodium arsenite, however obtained, 
does not make an entirely satisfactory dip. Better results follow 
when pine tar is added. Possibly the pine tar increases the wetting 
or spreading power of the bath, which naturally results in better 
penetration and effectiveness against ticks and less risk of blistering 
cattle. It is probable that the pine tar also makes the sodium arsenite 
adhere better, so that it will less readily wash off in rain, or dust off 
in dry weather. Perhaps it is distasteful to seed ticks so that they 
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are less liable to attach to cattle after dipping. Probably, too, cattle 
will be less inclined to drink the bath while going through the vat, 

Proprietary arsenical cattle dips appear now to have passed the 
experimental stage and to have become established as reliable and 
useful products. At any rate this can be said of the brands which 
have received permission for use in official dipping in place of the 
homemade dip. The formulas and standard samples of all such brands 
are in possession of the Bureau of Animal Industry and the mant- 
facturers are required to guarantee that their products as placed on 
the market will be kept up to standard and that all requirements of 
the bureau will be observed. Like the homemade dip they all contain 
sodium arsenite as the active tick-killing agent. They do not all 
contain pine tar, because that substance is difficult to blend into a 
highly concentrated product, but they all contain some other sub- 
stance or mixture of substances of such character and in such quantity 
as field trials have proved will produce the same effects. 

They are not regarded as any more effective or any milder on the 
cattle than properly prepared homemade dips. None the less they 
are undoubtedly safer for general use because they offer decidedly 
fewer opportunities for making mistakes in the quantities used or in 
the operations gone through and also fewer chances for accidental 
poisoning or other injury from the handling of powerful chemicals. 
Whether their higher cost is sufficiently outweighed by these con- 
siderations is necessarily a matter for individual decision. 


MAKING THE S-B DIP.’ 


Homemade dips usually are made after the “S-B” formula. 
This calls for two stock solutions, arsenic stock and tar stock, 
which must not be mixed except in the diluted dipping bath. 





1 Abbreviated from “ self-boiled,” because sufficient heat to prepare the dip is generated 
by chemical action between the raw materials. The field men of the bureau do not agree 
on the best method of mixing. The truth is that several modifications give good results 
in the hands of experienced men and each man naturally prefers the one with which he 
is most familiar. The method of mixing here given is the original method published in 
Farmers’ Bulletin 603, and, all things considered, appears to be somewhat the safest to 
recommend for general use, particularly to those who must depend entirely on printed 
instructions. But a modification devised by Dr. Harry Grafke, of the Bureau of Animal 
Industry, may be of interest. He says: “In a 5-gallon kettle or metal pail place the 10 
pounds white arsenic, then add one-half gallon of cold water in small quantities at a 
time, and stir with a broad paddle until all the arsenic is wet. Place the 4 pounds of 
caustic soda in a gallon pail, add one-half gallon of water, and stir until the caustic soda 
is practically all dissolved. Lean the top end of the broad paddle against the top of the 
kettle containing the arsenic and without delay begin adding the caustic-soda solution in 
small portions, allowing it to run down the surface of the broad paddle into the arsenie 
in such a way as to avoid splashing. If the solution begins to boil considerably stop 
adding the caustic-soda solution for a moment. Occasionally stir the mixture while the 
caustic-soda solution is being added, after which continue to stir until all the arsenic fs 
dissolved. Without allowing the liquid to cool, add the sal soda and stir for a few 
moments, then add 1 gallon of water and continue to stir until the sal soda is com 
pletely dissolved.” According to Dr. Grafke, this method is preferred by a considerable 
number of experienced men, 
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Arsenic stock requires the following materials ready to hand 


before starting: 
Pounds. 


Caustic soda : 4 
PERE en nee ane oe eae ee 10 
RN er ete eS he ea i So Jaa eo 

There should be also some means for heating the solution in case, 
as sometimes happens because of impure materials, lack of skill, or 
some unforeseen circumstance, the heat created by mixing the ma- 
terials should be insufficient to dissolve all the arsenic. 

In a 5-gallon kettle or metal? pail place the 4 pounds of caustic 
soda, add 1 gallon of cold water, and stir with a stick until the caustic 
soda is practically all dissolved. Without delay begin adding the 
white arsenic, in portions of a pound or two at a time, as fast as it 
can be dissolved without causing the solution to boil, stirring all the 
time. If the liquid begins to boil, stop stirring and let it cool slightly 
before adding more arsenic. The secret of success is to work the 
arsenic in fast enough to keep the solution very hot—nearly but not 
quite at the boiling point. The result should be a clear solution, 
except for dirt. If the liquid persistently remains muddy or milky, 
it may be because the operation has been conducted so fast that much 
water has been boiled out and sodium arsenite is beginning to crys- 
tallize, so add another gallon of water and stir. If the solution does 
not then clear up, the caustic soda must have been very low grade, 
and the undissolved substance must be arsenic. In that case, put 
the kettle over the fire, heat nearly, but not quite, to boiling, and stir. 
As soon as the solution of arsenic is complete, dilute to about 4 gal- 
lons, add the sodium carbonate, and stir until dissolved. 

Cautions: It is necessary to avoid splashing. Hence never work hurriedly ; 
stir deliberately and regularly; do not dump in the arsenic and sal soda, but 
carefully slide them in from a grocer’s scoop held close to the side of the pail 
and to the surface of the liquid. Perform the whole operation in a well-ven- 
tilated place and avoid inhaling steam. 

After the solution has become cold add water to make it to exactly 
5 gallons,? mix well, let settle, and draw off into containers which 
can be tightly corked or otherwise closed. Jugs or demijohns are 
best, but tin cans will serve if occasionally inspected for leaks which 
may occur after a time through the action of the solution upon the 
solder of the can. 


‘The chemicals employed have no effect upon iron. They will, however, actively cor- 
rode zinc, tin, or solder; hence a soldered pail must be watched for leaks and is far 
inferior to a seamless pail, stamped from a single sheet of iron. A tinned pail is pre- 
ferred‘ to a galvanized one, but a plain iron seamless pail or an iron kettle should be 
obtained if possible. 

*Best done by previously determining by measurement the depth of 5 gallons of water 
in the kettle. Set the kettle exactly level and mark the depth on a stick held vertically 
on the center of the bottom. 
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Tar stock is prepared thus: 







In a large metal pail dissolve three-fourths of a pound of caustic we 
soda in 1 quart of water, add 1 gallon of pine tar, and stir thoroughly bo 
with a wooden paddle until the mixture, which at first looks streaked wa 
and muddy, brightens to a uniform, thick fluid somewhat resembling ria 
molasses. Test it by letting about a teaspoonful drip from the pad- boi 
dle into a glass of water (a glass fruit jar or a wide-mouth bottle will : 
do) and stirring thoroughly with a sliver of wood. It should mix § no 
perfectly with the water. Globules of tar which can be seen by § gal 
looking at the glass from underneath and which can not be blended § be 
with the water by repeated stirring indicate that more caustic-soda § req 
solution is needed. In that case make up more caustic-soda solution 
of the same strength and add it, not more than a pint at a time, with | 
thorough stirring, until the desired effect is produced. F 

If an appropriate glass vessel for making the test is not at hand, line 
take a little of the mixture between the fingers, then dip the fingers the 
under water and try to rub off the tar. It should leave the fingers lons 
perfectly clean after a little rubbing with water. If an oily coating voly 
remains, more caustic-soda solution is needed. Such an extra addi- star 
tion of caustic soda will be required only in case of a very low-grade : 
chemical or a very highly acid tar. The tar stock should be kept in whit 
closed containers, such as a pail with a friction top. of S 

The quantity of S—B arsenic stock or of tar stock made in one § {"” 
operation can be varied as desired, provided the above-given pro- culat 
portions of the ingredients are adhered to, But one should attempt 
to work the S—B formula on a larger scale only after skill and 
experience have been acquired. 

MAKING THE BOILED DIP. 7 


The boiled dip is less convenient than the S—B dip, but the final f he qj 
composition and effect of dipping baths prepared from the two is the § prop: 


same. the sl 
To make a 500-gallon bath provide: propr 
PUR OR SON NTRIR So Sa eee Sdeeeati 24 pounds. of wa 






nN RINT ee acai ep wt ee 8 pounds. water 

I ccs rah co ere 1 gallon. Fin 

Put 25 gallons of water into a kettle or tank of from 40 to 50 gal- §cellent 
dons’ capacity, heat to boiling, and add the sal soda. When this has trance 













dissolved add the white arsenic, then boil and stir for 15 minutes or F(7- 
longer, until the white arsenic has entirely disappeared. If intended Beoperat 
for immediate use cool to 140° F. (by addition of cold water if BY) 
desired), then pour in the pine tar in a thin stream while constantly Guust be 
and vigorously stirring the solution. Immediately empty the liquid weaad 
into the dipping vat, which has already been three-fourths filled 

with water, and stir thoroughly. 
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All the utensils must be free from greasy or oily matter which 
would coat the arsenic and hinder its solution. The operation of 
boiling requires constant attention to avoid loss by foaming. Hard 
water may be used, but in that case considerable undissolved mate- 
rial which, however, does not contain any arsenic, may be left after 
boiling. 

For a stock solution to be kept on hand and used when needed add 
no tar, but after the solution has become cold make it up to 25 
gallons, stir well, let settle, and draw off into containers which can 
be well closed. In this case the tar stock previously described is also 
required. 

DILUTING THE DIP TO FORM A BATH. 


First run water into the vat about three-fourths up to the dipping 
line, at which its capacity must be known. If tar stock is to be used 
the necessary amount will be one-third of a gallon for every 100 gal- 
lons of vat capacity. Measure it out, mix it with 2 or 3 times its 
volume of water and pour it along the surface of the water in the vat, 


stirring a little. 

Every 100 gallons of standard-strength* bath calls for-1% pounds 
white arsenic, which quantity is contained in four-fifths of a gallon 
of S-B stock or in 5 gallons of boiled stock. From these figures the 
quantity of arsenic or stock needed to charge the vat may be cal- 


culated. Or one may base the calculation on the following facts: 


One pound of white arsenic will make 624 gallons of bath. 
One gallon of S—B stock will make 125 gallons of bath. 
One gallon of boiled arsenic stock will make 20 gallons of bath. 


All solutions of arsenic are considerably heavier than water and 
if carelessly put into the vat they may plunge to the bottom and 
ibe difficult to mix. Therefore always pour the arsenic stock or a 
proprietary dip in a thin stream evenly along the vat except at 
the shallow exit end. Another precaution to be taken in handling 
proprietary dips is never to mix them first with small quantities 
of water, which may “break” them. Pour them directly into the 
water in the vat. 

Finally add water up to the dipping line and stir well. An ex- 
cellent way to stir is by a pail tied to a rope. Sink it at the en- 
trance end of the vat and haul it along the bottom to the exit. Then 


The standard strength here referred to is that employed throughout the area in which 
cooperative tick eradication is conducted. It is based on the supposition that the cattle 
will be dipped every two weeks throughout the season and meanwhile will remain under 
quarantine, If, however, they are to leave the quarantined area special precautions 
must be taken that they carry no tick infection, and consequently they are subjected to a 
stronger dip, namely, from 0.22 to 0.24 per cent arsenious oxid. The dipping must be 
done under supervision of an employee of the Bureau of Animal Industry and in accord- 
ance with regulations published in B, A. I. Order 263. 
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raise it, throw it back to the entrance end, and haul through again, 
repeating as many times as necessary but always hauling through in 
the same direction. 

The standard-strength bath prepared as above contains practically 
0.19 per cent arsenious oxid when fresh. After use oxidation may 
set in and weaken it, but it will not need to be strengthened » 
long as it tests not less than 0.175 per cent arsenious oxid. 

To make up small quantities for spraying, to each 5 gallons of 
water measured out add first 2 fluid ounces (4 tablespoonfuls) of 
tar stock, and then 54 fluid ounces of S—B stock or 2! pints of 
boiled arsenic stock. 

The standard strength of bath should be adhered to so far as 
possible because its effectiveness against ticks will effect eradica- 
tion in the least time and with fewest dippings. But if time is 
not pressing it is sometimes best to begin with a lower strength, say 


0.14 or 0.15 per cent, and gradually work up to full strength asf 


the cattle become accustomed to the treatment. This is certainly 
a wise method for the individual cattle owner who is outside the 
area of cooperative work and who lacks aid and advice from ex- 
perts. Weather conditions also need to be considered. Hot or moist 
weather is more trying to the cattle than cool or dry weather. The 
longer the time needed for the cattle to dry off after dipping, which 
of course primarily depends on the proportion of moisture in the 
air, the more liable they are to show blistering or other injury 
through the continued absorption of arsenic by the skin. The com- 
bination of heat and moisture is particularly bad and under such 
conditions it may be desirable, unless other conditions prohibit, to 
use the bath somewhat weaker than standard strength. The fol- 


lowing table shows the quantities of arsenic and stock solutions con4 
tained in 100 gallons of bath of different strengths, so that the 
quantities necessary to charge a vat of any size at any strength cam 


be found by simple multiplication. 


Taste 4.—Composition of dipping baths. 


Per 100 gallons of bath. | Per 100 gallons of bath. 


Actual yen © ___|| Actual 
arsenious | | arsenious 
oxid. | White S-B | 30iled | oxid. | White S-B Boiled 
arsenic. stock. | stock. | arsenic. stock, stock. 
| | 


Per cent.| Pounds. | Gallons. | 
0.05 0.42 0. 21 


Gallons. | Per cent.| Pounds. | Cations. Gallons. 
1.3 || 0.15 1.25 3.9 


| 


06 .50 .25 
-O7 | .58 .29 
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REPLENISHING THE BATH AND CORRECTING ITS STRENGTH. 


As dipping goes on the bath naturally needs replenishing, and its 
strength probably needs correction from time to time. The causes 
which may lead to changes in the strength of arsenical baths, to- 
gether with methods for making chemical tests, have been discussed 
elsewhere.t Before leaving the vat after dipping one may measure the 
depth of the bath or mark its level on the side of the vat. But even then 
at the next dipping one can not be certain just how much a change 
of level has affected the strength of the bath. For instance some of 
the bath may have leaked out from the bottom while rain water has 
run in from the top. Furthermore certain microorganisms can grow 
in the bath in spite of the presence of the poisonous arsenic, and can 
greatly affect its strength. As already mentioned, the active ingre- 
dient of the bath is sodium arsenite. The microorganisms in the proc- 
ess of growth can transfer oxygen from the air to the sodium 
arsenite, thus converting it to sodium arsenate, a distinctly different 
compound of arsenic and much less poisonous to ticks. 

The rate at which a bath may lose strength through oxidation de- 
pends on conditions and is very variable, but ordinarily is sufficiently 
rapid to weaken the bath decidedly in a month or two. There is, 
also, a certain species of microorganism which can grow in baths 
through which large numbers of cattle are passed frequently and 
which operates in precisely the opposite manner fron: those men- 
tioned above, namely, by reducing arsenate to arsenite, thus render- 
ing the bath stronger. 

It is therefore plain that the only sure way to get proper results 
from successive dippings in the same bath is to make a chemical test 
of its strength shortly before each dipping. The Bureau of Animal 
Industry provides all officials engaged in cooperative eradication 
work with outfits for making this test. It is easily carried out by a 
properly qualified person, and the cattle owner who dips privately 
should have his baths tested in the same way. If a sample must be 
sent away for test certain precautions are necessary. First stir the 
bath well. Fill the bottle (not less than one-fourth pint) nearly to 
the neck and at once carefully add concentrated formaldehyde? 
(which is cheap and can be obtained from a druggist) with a medi- 
cine dropper in the proportion of 5 drops to each one-fourth pint. 
Cork tightly and send at once. 

No anxiety need be felt regarding the accumulation of oxidized 
arsenic in the bath during a single season’s use. Experiments by the 
Bureau of Animal Industry have shown sodium arsenate to be far 

1U. S. Department of Agriculture Bulletins 76 and 259, 

?This is to act as a preservative against microorganisms, which may act much more 


rapidly in a small sample than in the original bath in its comparatively cool location 
underground, 
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less injurious to cattle than sodium arsenite. Field experience, too, 
indicates that under ordinary conditions, provided the vat has been 
cleaned out and freshly charged in the spring, danger of injury from 
this cause need not be considered. 

In practice, baths nearly always are both strengthened and re- 
plenished in one operation and it is decidedly the simplest and best 
procedure. First run water in up to the dipping line, at which 
the capacity is known, and stir thoroughly. Take out a sample and 
test it to determine the per cent of arsenious oxid. Then find out, by 
referring to Table 4, how much arsenic or stock, whichever is to be 
used, is actually contained in 100 gallons of the bath as it stands, 
Subtract that quantity from the quantity which corresponds 
to the desired strength of bath, and multiply the remainder by the 
number of hundreds of gallons of vat capacity. This calculated 
quantity of stock, by strict mathematics, is not quite sufficient to 
reach the desired percentage, particularly if the comparatively 
weak boiled stock is used, but it will be close enough for all practical 
purposes. 

Another method of calculation which requires no reference table 
and is particularly useful when proprietary dips are employed, is the 
following: If it is not already known, calculate the quantity of 
arsenic or concentrate which would be needed to make up an entirely 
fresh charge of the desired strength. Then determine the fractional 
part of this quantity necessary to raise the strength of the existing 
bath to the desired point. For example, suppose 10 gallons of a certain 
proprietary dip is required for a fresh charge of the vat to the de- 
sired strength of 0.18 per cent arsenious oxid, while the strength 
of the vat actually in the vat is found by test to be 0.15 per cent. 
Then the bath is too weak by 0.03 per cent, and three-eighteenths of 
10 gallons of the dip will have to be added. 

In course of time filth and mud will accumulate in the bath to 
such an extent that the vat will need to be emptied, cleaned out and 
recharged. Cattle dipped in a bath loaded with filth and mud will 
necessarily carry out more bath on their bodies, and so more arsenic 
than they should; also they will dry off more slowly, and very 
naturally will be more likely to be blistered. By the same line of 
reasoning some field men of the Bureau of Animal Industry say that 
after a vat has been charged no more tar or tar stock should 
be added in replenishing the bath, particularly if work oxen are to 
be dipped. From experience they have come to believe that tar 
cements together the filth and mud carried out by the animals and 
so increases the chance of injury. At any rate it appears to be good 
practice to reduce the quantity of tar added as the bath becomes 
dirtier. 
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On similar grounds is based the important general rule never to 
use in the spring a bath carried over the winter. Such a bath usually 
will have become largely oxidized so that when brought up to 
strength as respects actual arsenious oxid it may be dangerously 
high in total arsenic. It is at the first one or two dippings in the 
spring that cattle are most prone to suffer injury, especially when 


they have come through the winter in poor condition or are still in| 


long hair. They must therefore at least be given the advantage of 
being dipped in a fresh, clean bath. 


PRECAUTIONS IN THE USE OF ARSENIC AND ARSENICAL DIPS. 


The fact that arsenic is a violent poison is what renders it valuable, 
for the fever tick is hard to kill. But, like a keen-edged tool, it may 
be decidedly dangerous if ignorantly or carelessly handled. Three 
possibilities of danger must be kept constantly in mind; danger to 
oneself, danger to other persons, danger to animals. 

The dry, powdered white arsenic should be kept in a tightly 
covered pail, plainly labeled. Paper bags are unsafe because they 
easily burst, and arsenic so scattered about looks harmless enough. 
In weighing or otherwise handling the arsenic avoid raising dust 
or breathing it in, if raised, and keep it off the skin and clothing. 
In mixing or boiling stock solutions work only in a well-ventilated 
place, and on the windward side of the kettle so that steam arising 
from it will not be inhaled. 

The stock solutions are in some respects more dangerous than the 
original substance because the arsenic in them is already in solution 
and can act very quickly. If any gets on the skin or clothing it 
must be washed off without delay. Cattle must be kept away from 
such solutions or from anything that has been in contact with them, 
for cattle craving salt have been poisoned by licking the outside of 
leaky barrels and by licking the earth around dipping vats where 
a little concentrate had been carelessly spilled in charging the vat. 
All such poisoned earth must be removed, buried and replaced by 
fresh. 

The diluted bath is naturally much less dangerous, but no chances 
can be taken with it. No puddles from which animals may drink 
should be allowed to accumulate. The persons who do the dipping 
should not allow the skin or clothing to. be wet by the dip any more 
or any longer than absolutely necessary. When spraying, the opera- 
tor should see to it that neither he nor the animals inhale any of the 
spray. 

When a vat is to be emptied the approved practice is to run the 
waste bath into a pit properly guarded by a fence, where it will 
gradually seep away under the surface and do no harm, provided 
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only that seepage can not be carried to a well, stream, or spring 
from which any person or domestic animal may drink. 

The symptoms of arsenical poisoning are rather variable and also 
depend on the size of the dose and the method of administration, 
If an animal sickens or dies shortly after dipping it by no means fol. 
lows that arsenical poisoning or any other effect of the dipping is the 
vause. Very few cattle relative to the total number dipped have suf. 
fered undoubted arsenical poisoning and in most of the cases the 
cause could be traced to somebody’s error or carelessness. 

In regard to arsenical poisoning of human beings there is a stand- 
ard antidote which may be obtained at any drug store with directions 
for use. It should be kept on hand for emergencies. If the antidote 
is not at hand the poison must be removed from the stomach by en- 
couraging repeated vomiting, and soothing drinks such as milk, 
white of eggs and water, or flour and water must be freely given 
meanwhile. A suspected case of arsenical poisoning must have the 
attention of a physician at the earliest possible moment, as some- 
times the poison works very quickly. 


WASHINGTON : GOVERNMENT PRINTING GFFICE : 1 
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HE ERADICATION of the cattle tick from the 

Southern States is a problem of prime impor- 
tance to the agricultural welfare of the entire 
country. 

The elimination of the tick will give a very great 
impetus to the cattle and dairy interests, especially 
of the South, where agriculture will be placed on a 
more scientific and profitable basis. 


Although the eradication of the tick will be of 
greatest advantage to the States in which ticks are 
found, the benefits will be enjoyed also by all other 
sections. In consequence the problem, in large 
measure, is one of national importance. 


A number of publications on the cattle tick, its 
habits, and methods of eradication have been issued 
by the United States Department of Agriculture and 
by various investigators in the Southern States. 
This bulletin, prepared for the use of farmers, stock- 
men, and other interested persons, brings together, 
from the various sources, practical and useful infor- 
mation regarding the tick and its eradication. It 
supersedes Bureau of Animal Industry Circular 207 
and Farmers’ Bulletins 498 and 603, which are no 
longer available for distribution. 


| 
Contribution from the Bureau of Animal Industry | 
JOHN R. MOHLER, Chief 


Washington, D. C. Issued October, 1919 
Revised January, 1920 
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PROGRESS IN TICK ERADICATION, 


HE Bureau of Animal Industry, in cooperation with the State 
authorities, is conducting tick-eradication work in the region 
infested by the cattle tick, as shown in the map (figure 1). From 
1906, when this cooperative work was first undertaken, to December 
1, 1919, a total of 509,084 square miles was released from Federal 
quarantine which had been established to control the situation, and in 
considerable additional area the work is well under way. The terri- 
tory already released from quarantine is nearly equal to the combined 
areas of the following block of States: Virginia, Kentucky, Tennessee, 
North Carolina, South Carolina, Georgia, Florida, Alabama, Missis- 
sippi, Arkansas, and Louisiana. This record alone should be ample 
proof of the feasibility of eradicating the tick from the entire infested 
area, and is evidence of the effectiveness of the methods adopted. 
The methods of eradication have been improved upon from time 
to time as new facts became known, and it may be stated that the 
methods have reached such a degree of perfection and have had 
such a wide, practical test, that the question of how to eradicate ticks 
is no longer an essential part of the problem. The main part of the 
task is to secure hearty, vigorous, and conscientious cooperation of 
the people. In other words, the work will progress just as rapidly 
as the people desire that it shall. 





1 AUTHOR’S NOTE.—Much of the information in this bulletin relating to the life history 
of the tick and methods of eradication has been taken almost verbatim from Farmers’ 
Bulletin 498, by H. W. Graybill, with slight revisions by B. H. Ransom, chief of the 
Zoological Division of the bureau. Robert M. Chapin, of the Biochcmic Division, pre- 
pared that portion of the bulletin relating to arsenical dips. 
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REASONS FOR ERADICATING THE CATTLE TICK. 


Various kinds or species of ticks occur on cattle in the Southern 
States, but the one that chiefly concerns us here is that commonly 
called the “cattle” or “ Texas-fever” tick (Margaropus annulatus). 
It is the one most frequently found on cattle in the South and is 
much more abundant than any of the other species. When the losses 
caused by this parasite are once thoroughly understood by farmers 
and stockmen arguments in favor of tick eradication will not be 
needed. Some of the losses are not directly noticeable and conse- 
quently make little impression, while others properly chargeable to 
the tick are frequently attributed to other causes. 

It is hardly necessary to emphasize that the tick is something more 
than a simple parasite drawing blood from its “ host,” the name com- 
monly given the animal on which a parasite lives. The tick is also 
the carrier of a dangerous microorganism, or germ, which it trans- 
mits to the blood of cattle, thus causing a disease known by many 
names, among which are Texas fever, tick fever, splenetic fever, and 
murrain.?’ Without the tick there can be no tick fever, and by stop- 
ping the spread of the tick beyond its natural bounds the fever has 
been prevented from waging destruction among northern cattle, 
which are especially susceptible to the disease. In order to restrict 
the distribution of the tick the National and State Governments 
maintain quarantine areas, marking the boundaries between the 
States or portions of States harboring the pest and those that do not 
(see figure 1). Cattle may be moved out of the quarantined areas 
only in accordance with the regulations of the Secretary of Agricul- 
ture to prevent the spread of splenetic fever of cattle. 

The Bureau of Animal Industry has received hundreds of letters 
from farmers and other interested persons, all residents of the south- 
ern territory which has been freed from ticks, testifying to the bene 
fits derived from the destruction of the pest. The consensus of 
opinion in these letters indicates that on the average cattle are en- 
hanced in value about $10 a head, they weigh one-fifth more, they 
grade one-fourth better, and they are safe from tick fever and from 
the shrinkage which it causes. It is also stated that the cattle indus. 
try in the South is increasing, that there is an increase in improved 
blood, that the milk yield of cows is increased about one-fourth, and 
that there is an increase of forage crops and silos. 

The South needs more and better live stock and a larger and better 
dairy industry, and these objects are being promoted greatly by the 
destruction of the tick. More than that, the increased production of 
live stock, by reason of its important influence in maintaining and 





1 For information on this disease.and how it is transmitted by ticks, see Farmers’ Bul- 
letin 569, ‘‘ Texas or Tick Fever.” 
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improving soil fertility, is of distinct benefit in increasing the yield 
of field crops. An incidental though important advantage of stock 
raising and dairying will be found in the distribution of the farmer’s 
income throughout the year, enabling him to live on a cash basis, 
Thus the benefits that will accrue to southern agriculture through 
exterminating the cattle tick will be far-reaching. 


LIFE HISTORY OF THE TICK. 


To carry out methods of eradication successfully it is necessary to 
know the life history of the tick and the influence of temperature, 
moisture, and other climatic conditions on the various stages of its 
existence. In following the discussion of these matters, the reader 
is asked to bear in mind that whenever the term “tick” or “ cattle 
tick” or “fever tick” is used it refers to the one species or kind, 
Margaropus annulatus.1 The fever tick is sometimes confused with 
a number of other ticks occasionally found on cattle which, so far 
as concerns the transmission of Texas fever, are entirely harmless 
to them. Some of these ticks are illustrated in figures 2 and 3, which 
will help the reader to distinguish between the various kinds, 

Cattle are the usual hosts for the fever tick. Frequently, horses, 
mules, deer, and sometimes even buffaloes and sheep serve as hosts, 
But none of the latter animals, with the possible exception of deer 
and buffaloes, are susceptible to tick fever; consequently they suffer 
from the tick as a simple parasite and not as a transmitter of dis- 
ease. So far as deer and animals other than cattle, horses, and mules 
are concerned no consideration need be given them in practical tick 
eradication. In the case of horses and mules, however, it is often 
necessary to treat them the same as cattle. 

The tick spends only a part of its life on the body of the animal; 
the rest of the development occurs on the pasture. 


DEVELOPMENT ON THE GROUND. 


In tracing the life history of the cattle tick it is convenient to be- 
gin with the large, plump, olive-green engorged female tick (figure 
4), about half an inch in length, attached to the skin of a cow. Dur- 
ing the few preceding days she has increased enormously in size, 
as a consequence of drawing a large supply of blood. 

When fully engorged she drops to the ground and at once, espe- 
cially if the weather is warm, begins to search for a hiding place 
on moist earth beneath leaves or any other litter which may serve 

1The reader desiring fuller information on the life history of the cattle tick is referred 
to Bulletin 72, of the Bureau of Entomology, and Bulletin 130, Bureau of Animal Indus 
try, U. 8S. Department of Agriculture, which may be obtained from the Superintendent of 


Documents, Government Printing Office, Washington, D. C., for 15 and 10 cents, respec 
tively. 
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as a protection from the sun and numerous enemies or shield her 
from unfavorable conditions. The female tick may be devoured by 
birds, or destroyed by ants, or may perish as the result of low tem- 
perature, absence or excess of moisture, and many other unfavorable 
conditions; so that many which fall to the ground die before they lay 
eggs. 

“During the spring, summer, and fall months egg laying begins 
in from 2 to 20 days, and during the winter months in from 13 to 
98 days, after the female tick has fallen to the ground. The eggs 
are small, elliptical-shaped, at first of a light-amber color, later 
changing to a dark brown, and are about one-fiftieth of an inch in 
length. As the eggs are laid they are coated with a sticky secretion, 
which causes them to adhere in clusters and no doubt keeps them 
from drying out. During egg laying the body of the mother tick 
gradually shrinks, and finally is reduced to about one-third or one- 
fourth its original size. Egg laying is greatly influenced by tem- 
perature, being retarded or even arrested by cold weather. In the 
summer time egg laying may be completed as soon as 4 days after it 
has begun, or by the end of about a week after the tick has dropped 
to the ground. It has been observed that if the ticks drop in the fall 
of the year the egg-laying process may continue for as long as 151 
days. A tick may deposit from a few hundred to more than 5,000 
eggs, and when egg laying is completed the mother tick, having ful- 
filled her purpose, dies in a few days. 

After the eggs have been laid they must undergo a period of in- 
cubation before they are ready to hatch. The period may be as short 
as 19 days in the summer, or as long as 200 days if the fall and 
winter seasons are involved. When incubation has been completed 
there issues from each egg a small, oval, six-legged larva or seed tick, 
at first amber-colored, later changing to a rich brown. After crawl- 
ing slowly over and about the shell from which it has emerged, it 
usually remains more or less quiet for several days, after which it 
shows great activity, especially if the weather is warm, and ascends 
the nearest vegetation, such as grass, herbs, and even shrubs. 

Since each female lays an enormous mass of eggs at one spot, thou- 
sands of larve may appear in the course of time at the same place. 
The young ticks will ascend the near-by vegetation and collect on 
the leaves and other parts of plants. This instinct of the seed ticks 
to climb upward is a very important adaptation to increase their 
chances of reaching a host. If the vegetation on which they rest is 
disturbed they become very active and extend their long front legs 
upward in a divergent position, waving them violently in an attempt 
to seize hold of a host. 

During its life on the pasture the seed tick takes no food and con- 
sequently does not increase in size, and unless it reaches a host on 
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Fic. 2.—Various ticks that infest cattle. 1. Mature female cattle tick, enlarged; 1a, same. 
natural size; 1b, head and shield of same, magnified 15 times. 2, Mature female castor- 
bean tick, enlarged ; 2a, same, natural size; 2b, head and shield of same, magnified 15 
times. 3. Mature female net tick, enlarged ; 3a, same, natural size; 3b, head and shield 
of same, magnified 15 times. 4. Mature female dog or wood tick, enlarged; 4a, same, 
natural size; 4b, head and shield of same, magnified 15 times. 
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Fic. 8.—Various ticks that infest cattle. 5. Mature female Lone Star tick, enlarged; 
od, same, natural size; 5b, head and shield of same, magnified 15 times. 6. Mature 
female ear tick, enlarged; 6a, same, natural size; 6b, head of same protruding from 
beneath, magnified 15 times. 7. Mature female chicken tick, enlarged; 7a, same, natu- 
ral size; 7b, upper portion of same, head invisible, magnified 10 times. 8. Mature fe- 
male European dog tick, enlarged ; 8a, same, natural size; 8b, head and shield of same, 
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which to live as a parasite, it dies of starvation. The endurance of 
seed ticks is very great, however, as they have been found to live 
more than 8 months during the colder part of the year. For example, 
it is known that in the case of female ticks that dropped to the 
ground August 14 and deposited eggs that began to hatch September 


SEED TICKS 


ENGORGED ADULT FEMALE FEMALE LAYING EGGS 
Fic. 4.—Texas-fever ticks, magnified 5 times. 


9, all the seed ticks from the eggs were not dead until the following 
May 13, 246 days after hatching began, or 274 days after the female 
dropped from the cattle. Fortunately, however, seed ticks are no 
able to live nearly so long during warm weather and die within a fev 


months in the summer. 


















































Cattle-Fever Ticks. ll 
DEVELOPMENT ON CATTLE. 


The parasitic part of a tick’s life begins when the larva or seed 
tick reaches a favorable host, such as a cow. The tick crawls up 
over the hair and commonly attaches itself to the skin of the es- 
cutcheon, the inside of the thighs and flanks, or to the dewlap. 
It begins at once to draw blood and soon increases in size. In a few 
days the young tick changes from a brown color to white, and in 
from 5 to 12 days molts or sheds its skin. The new form has 8 
legs instead of 6 and is known as a nymph. 

In from 5 to 11 days after the first molt the tick again sheds its 
skin and becomes sexually mature. At this stage for the first time, 
males and females can be distinguished with certainty. The male 
emerges from his skin as a brown, oval tick, about one-tenth of an 
inch long. He has reached his growth and goes through no further 
development, but later he shows great activity, moving about over 
the skin of the host. The female at the time of molting is slightly 
larger than the male. She never shows much activity, seldom mov- 
ing far from her original point of attachment. She still has to un- 
dergo most of her growth. After mating, the female increases very 
rapidly in size and has been known to become fully engorged as 
early as 48 hours after the second molt, but usually at least 4 days 
are required for her engorgement. Commonly this period lasts from 
about a week to as long as 25 days. In exceptional cases, the time 
that elapses between the attachment of the tick as a seed tick and 
its dropping from the animal as a fully engorged female may be 
less than 20 days, but generally it is 3 weeks or a little more. 
The greatest length of time that a tick has been observed to stay 
on an animal is 66 days. 


SUMMARY OF LIFE HISTORY. 


To sum up, on the pasture there are three stages of the tick—the 
engorged female, the egg, and the larva or seed tick; and on the 
host animal are also three stages—the larva or seed tick, the nymph, 
the sexually mature adult of both sexes, and in addition the engorged 
condition of the female. 


METHODS OF ERADICATION. 


In undertaking measures for eradicating the tick it is evident 
that the pest may be attacked in two locations, namely, the pas- 
ture and the cattle. Animals may be freed of ticks in two ways. 
They may be treated with a disinfectant that will destroy all the 
ticks present, or they may be pastured at proper intervals on tick- 
free fields until all the ticks have dropped. The method of freeing 
cattle from ticks by applying a solution that kills the ticks is the 








eee 


eT A A ee ee 







































ae 


Pee 207 2 Rew 





B Wty 










7) Gent mwa 


, 9S meer » 








ew 





i, a. a ee 


4 


12 Farmers’ Bulletin 1057. 


method generally used. The pasture-rotation method is not only 
more complicated but the necessary tick-free fields are seldom avail- 
able. 

In freeing pastures the method followed may be either direct or 
indirect. The direct method consists in excluding all cattle, horses, 
and mules from pastures until all the ticks have died from starva- 
tion. This plan is seldom followed because the owner is usually not 
willing to give up the use of his pasture even temporarily. The in- 
direct plan consists in permitting the cattle and other animals to 
continue on the infested pasture and treating them at regular inter- 
vals with agents destructive to ticks, thus preventing engorged 
females from dropping and reinfesting the pasture. All the seed 
ticks on the pasture, or those which hatch from eggs laid by females 
already there, will die eventually. Those that get on the cattle from 
time to time will be destroyed by the treatment, while those which 
fail to find a host will starve to death in the pasture. 


DIPPING. 


Ticks upon cattle may be destroyed by using a tick-destroying 
agent, such as arsenic. The dipping vat is the best and cheapest 
means of applying the remedy. The great advantage of dipping 
over spraying and applying remedies by hand lies in the fact that 
thoroughness of the treatment is practically assured. 


PROCEDURE IN DIPPING. 


When eradication is undertaken, all the cattle, and also the horses 
and mules if they harbor ticks, are treated regularly every two 
weeks during the part of the year that the temperature is favorable 
to treatment, until the ticks have disappeared. The purpose of the 
treatment is to destroy all ticks that get on the animals before they 
have had a chance to mature and drop, thus preventing them from 
reinfesting the pasture, farm, or range. If the treatment used were 
absolutely effective in destroying each and every tick on the animals 
treated there would be no renewal of the infestation after the treat- 
ment is begun. The cattle would act simply as collectors of ticks 
which would be destroyed regularly by the treatment applied every 
two weeks. It is probable, however, that in most instances, either be- 
cause of the lack of efficiency of the dip or imperfect application, or 
because of failure to dip all cattle systematically, some ticks escape 
treatment and reproduce, thus prolonging the time that otherwise 
would be required for eradication. 

If ticks apparently disappear from the cattle after they have been 
under treatment for some time, the dipping should not be discon- 
tinued until a number of careful inspections show that the cattle are 
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free of ticks. If ticks continue on cattle until cold weather and then 
finally disappear it should be borne in mind that in all probability 
eradication has not been accomplished and that there may be en- 
gorged females, unhatched eggs, and inactive seed ticks on the farm 
or range, and that even if the cattle should remain free of ticks dur- 
ing the winter they may become reinfested the following spring. In 
any case in which ticks disappear from the cattle and treatment is 
discontinued, the cattle should be watched very carefully for ticks 
until ample time has elapsed to leave no doubt that eradication has 
been accomplished. 

As a general rule it has been found that if dipping is begun in 
March and systematically and thoroughly done, all cattle being 
dipped every 14 days until November, complete eradication will be se- 
cured. In dipping, each animal should be completely covered by the 
dip. To prevent any animals from going through the vat without be- 
coming wet all over, a man, provided with a forked stick, should be 
stationed at the middle of the vat to shove under those that have not 
been completely submerged. 

Dipping is the only really satisfactory method of treating animals 
for ticks. In cases of emergency, however, or where there are not 
cattle enough within a radius of several miles to warrant the con- 
struction of a vat in which all the cattle of the community may be 
dipped, spraying may be advisable. In spraying animals the work 
should be done with great thoroughness and every portion of the 
body treated. An animal can not be sprayed properly unless it is 
tied or otherwise held, nor can good results be obtained unless the 
hair and skin are thoroughly wetted. : 


RULE FOR CALCULATING THE CAPACITY OF A VAT. 


The capacity of the vat is obtained usually in the following manner: 
Multiply the average length by the average width in inches, then 
multiply the product by the depth; this will give the approximate 
number of cubic inches of space to be filled with dip. Divide this by 
231 (the number of cubic inches in a gallon), and the result will be 
the number of gallons of dip required to charge the vat. 

To obtain the average length, add the length at the bottom to the 
length at the top (that is, at the line to which the vat is to be filled), 
and divide the sum by 2. Obtain the average width in the same man- 
ner. The depth should be taken at the center of the vat, and should 
be from bottom to dip line only and not to the top of the vat. Like- 
wise, in determining the length and width, measure only the space to 
be filled with liquid and not above that line. Gauges or rods should be 
prepared and marked to show the number of gallons at various 
depths in the vat. 
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SPECIFICATIONS FOR THE CONSTRUCTION OF A CONCRETE VAT. 


Site.—The site selected for the vat should be dry and of sufficient 
size to permit the construction of the chute, the dripping pen, and at 
least two additional pens—one for holding the cattle prior to dipping 
and the other for retaining them, after dipping, until sufficiently 
dried. 

Excavation.—The excavation should be made 1 foot wider and 1 
foot longer than the inside dimensions of the vat and should conform 
to its shape. The inside dimensions of the vat are shown on the 
drawings (figure 5) and are as follows: Length at top of vat, 26 
feet ; bottom, 12 feet; width at top, 3 feet; at bottom, 14 feet; depth, 
7 feet. 

The sides and bottoms of the excavation should be firm and solid, 
as they are to serve for the outside forms in casting the concrete. If 
it is necessary to do any filling in order to conform to the shape of 
the vat, the filling should be puddled and thoroughly rammed until 
solid. The stability of the concrete depends on the foundation. 

Forms and fences.—The wooden forms should be constructed of 
1-inch boards and 2 by 4 inch braces, the boards being nailed to the 
outside face of the braces, as shown in the drawings. The sides and 
end walls should be built 8 inches higher than the surface of the 
ground, which should be level. Any suitable lumber may be used for 
the forms and fences. Saplings may be used for posts. 

Concrete.—The concrete should be made of (by measure) 1 part of 
cement, 24 parts of sand, and 5 of broken rock or gravel. The cement 
should be of standard brand of Portland, the sand clean and coarse, 
and the broken rock from about }-inch pieces to those not larger than 
will pass in every direction through a 1-inch ring. <A vat according 
to the plan (figure 5) will require about 40 sacks of cement, 5 yards 
of sand, and 10 yards of gravel. 

A 26-foot vat is used extensively for eradication purposes with 
satisfactory results. If it is desired, however, to lengthen the body 
of the vat on account of large numbers of cattle to be treated, the fol- 
lowing quantities of concrete material should be added for each lineal 
or running foot—cement, 1} sacks; sand, 0.12 yard; stone, 0.24 yard. 

The sand is measured out first and the cement emptied on top, and 
the two materials thoroughly mixed, dry. In the meantime the stone 
may be measured out and thoroughly drenched with water. The 
cement-sand mixture is mixed with water and the resulting mortar 
then combined with the stone. The stone should be shoveled on the 
mortar, previously spread out in a thin layer. Mixing should con- 
tinue until the stone is thoroughly coated with mortar, more water 
being added during the mixing process if necessary. 
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Laying.—Before laying the concrete the molds should be set and 
thoroughly braced into place. The side forms may be suspended in 
the excavation with their lower edges 6 inches from the bottom. 
They are held in place by crosspieces nailed to the uprights and of 
sufficient length to rest on supports placed several feet from the edges 
of the excavation. The concrete. for the bottom and incline is de- 
posited first, the mixture being of a consistence that water will flush 
to the surface on ramming. The mixtures for the sides and end 
should be very wet and thoroughly puddled into place. The con- 
sistence of the concrete for the side walls should be such that it will 
run off the shovel unless handled quickly. 

The laying of the concrete should be done, if possible, in one 
operation, so there will be no joints between new and old work. If 
it becomes necessary to do the concrete work on two or more days 
the surface to receive the new concrete should be washed clean and 
coated with a grout of pure Portland cement and water mixed to 
the consistence of cream. The new concrete should be placed before 
the grout has set. Extreme care must be taken to prevent dirt from 
falling on top of the fresh concrete. 

The forms should not be removed until the concrete is set, which 
in moderate weather takes place in about 24 hours. Wet down the 
concrete about twice in 24 hours. until the forms are removed. In 
damp, cold weather at least 48 hours should be allowed before re- 
moving the forms. It is advisable, especially in water-soaked 
ground, to allow the forms to remain in place for one week before 
removal. 

Surfacing or finishing coat.—Dampen the walls before applying 
the finishing coat. Cover the entire inside surface of walls and 
floor with a coating of cement and sand, mixed half-and-half, and 
with water enough to make it “quaky.” Place a small quantity of 
the mixture on a float; beginning at the bottom of the wall as near 
the floor as possible, make one stroke upward; take up another float 
of the cement-sand mixture, overlap the ending of the last float and 
make another upward stroke. Repeat until walls are completed. 
Do not try to float the walls too smooth. Finish with cement and 
water mixed to thickness of cream and applied with a kalsomine or 
whitewash brush. 

Exit incline.—The exit incline, as shown in the plans (figure 5), 
is not so steep as to require a cleated false bottom. The surface, 
however, should be finished very roughly to permit the animals to 
maintain a secure foothold. 

Slide.—The slide for dry or range cattle may be built only 2 feet 
long with a drop of 2 feet. For dairy cows, however, it is advisable 
to have a slide 4 feet long, that is, long enough for the cow to stand 











LO 


5), 


ice, 








Cattle-Fever Ticks. 17 


on, with a drop of 24 or 3 feet so that the arsenical bath will cover 
the edge of the slide at least a foot in depth. This kind of slide 
for dairy cows prevents bruising the udders. 

Slides should be finished very smooth by much floating of the 
concrete and finishing with a mixture of equal parts of cement and 
fine sand. 

Cover.—The vat should be so inclosed or covered as to keep chil- 
dren or small animals from entering or falling in. 

Dripping chute and chute leading to the vat.—The dripping chute, 
which is regarded as more satisfactory than a dripping pen, is built 
at the head of the exit incline in line with the vat. It should be 
about 30 inches wide. The length wili depend on the number of 
cattle to be accommodated at one time. From 4 to 5 feet are allowed 
for each animal, and a length of from 20 to 40 feet is considered a 
convenient size for small herds. The floor should be made of con- 
crete, at least 18 inches wide, sloping toward the vat so that the 
dripping from the cattle will flow back into the vat through the open- 
ing provided. The floor at the sides of the chute is raised about 2 
inches in the form of a curb to keep the dip from running off. 

The chute leading to the vat should be not more than 30 inches 
wide and 20 feet long and it is desirable to have the receiving pen 
and retaining chute large enough to accommodate the animals to be 
dipped. 

PASTURE ROTATION. 


TIME REQUIRED TO KILL TICKS BY STARVATION. 


The time necessary for ticks to die out on a pasture after removal 
of the cattle is of importance with reference not only to methods of 
eradication by rotation but to methods of eradication by dipping. 
When systematic dipping is begun and further infection of the pasture 
is stopped by killing all ticks that get on the cattle, the period during 
which the dipping must be continued in order to secure eradication 
is primarily dependent upon the length of life of the seed ticks 
already on the pasture and of those that hatch out from eggs laid by 
ticks that dropped before dipping was begun. 

The time required for the ticks to die out after all animals have 
been removed from infested fields and pastures varies considerably, 
depending principally on the climate and the weather. The dates 
when pastures will be free of ticks after all cattle have been removed 
are given in the following table: 
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TABLE 1.—Time required to free pastures from ticks by starvation. 


BASED ON DATA OBTAINED AT DALLAS, TEX., AND AUBURN, ALA. 
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The first part of the table is based on investigations by Hunter 
and Hooker? at Dallas, Tex., and by Graybill at Auburn, Ala., under 
cooperation between the Bureau of Animal Industry and the veteri- 
nary department of the Alabama Polytechnic Institute.? All the 
periods obtained by Newell and Dougherty (1906)* in work carried on 
at Baton Rouge, La., which is much further south, are shorter. The 
periods given in the table should be found ample for all places 
no further north than Dallas, Tex., or Auburn, Ala. 

In general, moisture and cold prolong, while dryness and heat 
shorten, the duration of the period that ticks will live on a pasture. 
If some portions of the same pasture differ with regard to tem- 
perature and moisture, as frequently happens, some parts become 
free of ticks before others do. Other things being equal, high, dry, 
unshaded land becomes tick-free sooner than low, damp, shady land. 
Land, however, that is excessively moist and extremely shady, as 
along some river bottoms, is not likely to be a favorable breeding 
place for the cattle ticks, and lowlands subject to more or less regu- 
lar overflows, as a rule are only lightly infested, if at all. 

The time required for freeing pastures in the southern part of the 
infested area may be considerably less in many localities than that 
indicated in the first part of Table 1, yet the safest plan is to follow 
the table in most localities in the South. There is little doubt that 
in most regions in the northern half of the infested area the periods 





1 Bulletin 72, Bureau of Entomology, U. 8. Department of Agriculture. 
2 Bulletin 130, Bureau of Animal Industry, U. S. Department of Agriculture. 
® Circular 10, State Crop Pest Commission of Louisiana. 
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are longer. Cotton’ obtained at Knoxville, Tenn., during the years 
from 1907 to 1909, inclusive, the periods given in the lower part of 
Table 1. 

According to the experiments conducted by Cotton, the normal 
duration of an infestation may be considerably shortened or even 
suddenly brought to an end in infested pastures and fields by the 
occurrence of exceptionally cold weather. He found that a certain 
per cent of engorged females are destroyed by a temperature of 
23° F., that all engorged females are destroyed by a temperature of 
14° F. when not provided with a protective covering, and that ticks 
provided with a covering of dry chaff were able to survive a tem- 
perature of 12° F., but if the covering is wet they are killed as 
readily as when unprotected. It was found also that ticks that have 
deposited some eggs are much more readily destroyed than those 
that have not done so. In addition it was demonstrated that all 
unprotected eggs and all seed ticks are destroyed at temperatures 
of 4° F. and 2° F., respectively, but that eggs protected by dry litter 
can endure a much colder temperature. It is thus seen that the in- 
festation of fields may be greatly reduced during cold spells and, if 
the temperature falls to about zero, may be entirely destroyed. In 
case the temperature falls only to a point at which all the females 
are destroyed, the only result accomplished will be a shortening of 
the period of infestation. 

It would be well for stock owners, in eradicating ticks, to take 
advantage, so far as practicable, of all zero weather. It should be re- 
membered, however, that cattle even during the coldest weather are 
likely to harbor ticks which will be unaffected by the low tempera- 
ture. The ticks when they drop will reinfest the place; consequently, 
when a spell of zero weather occurs, if the cattle are not on the fields, 
pastures, or ranges they should not be returned to them until freed 
of ticks. If on pasture they should be removed at once and not re- 
turned until made free of ticks by one of the methods suggested in 


this bulletin. 


TIME REQUIRED TO FREE CATTLE OF TICKS ON UNINFESTED FIELDS. 


Although the method is not often used, it is nevertheless possible 
to free cattle of ticks by placing them on a series of uninfested fields. 
This plan is based on the fact that the female tick must drop from 
the host to the ground before eggs can be laid and before young ticks 
will develop. 

The shortest time in which seed ticks appear after engorged females 
have been dropped is 20 days. Consequently, cattle placed on a tick- 
free field during the warmer part of the year are not in danger of 


1 Bulletin 94, Agricultural Experiment Station of the University of Tennessee, 
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becoming infested again with young ticks until 20 days have elapsed. 
The time required for all the ticks to drop after cattle have been 
placed on uninfested land varies with the temperature, being much 
longer in winter than in summer. Beginning at various times of the 
year, the time required is given in Table 2. 


Tasie 2.—Time required for all ticks to drop from cattle placed on tick-free land, 
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Freeing cattle of ticks by rotation on tick-free land.—The plan of 
freeing cattle of ticks by changing them from one lot or field to 
another is as follows: Beginning at any time of the year from March 
to September, inclusive, in the southern balf of the infested area, the 
rattle are removed from the tick-infested pasture they have been 
occupying to a tick-free lot or field and left there for not more than 
20 days. During that time a considerable number of ticks will drop. 
In order to prevent the cattle from becoming reinfested (by seed 
ticks resulting from eggs laid by females that have dropped), the 
herd is then changed to a second tick-free inclosure for 20 days 
longer, and if they are not free of ticks by that time, they are placed 
in a third tick-free inclosure for 20 days more. Should the two 
changes at intervals of 20 days have been made, 60 days will have 
elapsed, which, during the time of year indicated, is ample time for 
all ticks to have dropped, and the animals are ready to be placed on 
a tick-free pasture or field without danger of becoming reinfested. 
The periods to free cattle (given in the table above) are believed to 
be ample. It is a wise precaution, however, to examine the cattle 
carefully for ticks before placing them in the uninfested field they 
are to occupy. 

From October to February, inclusive, the time required for seed 
ticks to appear after females have dropped is much longer than the 
time necessary for all the ticks to drop from cattle. Consequently, if 
it is desired, the herd may be left on the same field for the required 
length of time without danger of reinfestation. 

Table 3 gives the approximate dates when ticky cattle are in 
danger of reinfestation when placed on tick-free land at various 
times of the year. The first section applies to most localities in the 
southern half of the infested region, and the second section to 
localities having temperature conditions about the same as Knoxville, 


Tenn. 
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Taste 8.—Date on which seed ticks will appear after ticky cattle have been 
placed on tick-free land. 


BASED ON DATA OBTAINED AT BATON ROUGE, LA., AUBURN, ALA., AND DALLAS, TEX. 





Date seed 

Date cattle placed on tick-free | ticks will 
pastures. appear. 

Jan. 1 to Feb. 4, inclusive...... Apr. 24 
MR ORT SSG This cede ee dcs bb cea May 
ER oo iSite Poca oma aarponets 5 Wor May 20 
MONG Ss ck. po hha clara cierw'syen June 5 
Be eh ns a cee | June 28 
RES J ocuicind Sa ckstetikacesccks | July 25 
SI iat i aus w sis'a'n ll ca o'y eck 
SOs Lats Lad tae oak hd Oct. .7 
Nr ti Tes ang oekn dhihes avec’ Feb. 25 
Novy. 1 to Dee. 15, inelusive..... Mar. 3 





BASED ON DATA OBTAINED AT KNOXVILLE, TENN, 
| 





Jan. 11 to Mar. 4, inclusive... . May 29 
bP Es ds dogs sfe'sh aaaned pees oe June 3 | 
fe oa tina son loas gos eae See aeian June 20 | 
POUND BO de sos T= ewe te Seemed dages July 19 
fe bc actrs wdice duce cr anewa's = Aug. 2 
TE ie kits ach 62.40% 5s Ay bndduces Sept. 6 
eS co Speck ong yea ee Apr. 14 
Was ck ick es adwocdccwabinrs May 20 





ARSENICAL DIPS. 
PROPERTIES OF SUBSTANCES USED IN MAKING ARSENICAL DIPS, 


The successful preparation of an arsenical dip calls for some 

knowledge of the properties of the raw materials. 
WHITE ARSENIC. 

White arsenic (arsenic triowid, arsenious or arsenous oxid or acid) 
must be purchased in the form of a fine powder and under a guaranty 
of 98 or 99 per cent purity. Water, even when boiling, dissolves it 
only slowly, but by the use of certain other chemicals it may readily 
and abundantly be brought into solution. 

One must never forget that white arsenic is a violent poison to 
man and animals. So are the concentrated dips prepared from it. 
The precautions necessary for safety will be discussed under a 
separate section, and any person who has anything whatever to do 
with arsenical dips is advised to read it often enough to keep the 
points fresh in mind. 

CAUSTIC SODA. 

Caustic soda (sodiwm hydroxid), on account of its wide range of 
application by chemists, pharmacists, and manufacturing industries, 
occurs commercially in a number of different forms, as powder, 
sticks, solid masses, or broken fragments; in color it ranges from 
pure white to grayish or brownish tints. For the use of chemists and 
pharmacists it is put up in glass bottles; for industrial purposes it 
is supplied in various-sized cans or drums of thin sheet iron. The 
latter is the variety that should be purchased for making dip. The 
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5 or 10-pound can is the best size to buy for home use; larger con- 
sumers probably can handle the material in larger drums conven- 
iently and of course more economically. The purchs user must make 
sure that the contents of the drum he contemplates buying are in 
fragmentary form, for some caustic soda is run into drums in a 
melted condition and on cooling forms a single solid cake, which is 
not adapted for the present purpose. It always should be purchased 
under a guaranty of not less than 85 per cent actual caustic soda. 

Caustic soda is an intensely active and powerful substance. When 
exposed to the air it strongly attracts moisture, increasing in weight 
and becoming pasty, while at the same time it becomes contaminated 
with sodium "carbonate through absorption of carbon dioxid. Hence 
it always must be purchased in original containers, never in bulk; 
the container must not be opened until just before the material is 
to be used; the substance must not be allowed to stand exposed to 
the air, and if any is left over which is to be kept for subsequent 
use it must be immediately transferred to a tin pail provided with a 
tight-fitting cover. 

‘Ow’ ing to the intense chemical activity of caustic soda it is ex- 
tremely corrosive in its effect upon skin or clothes, and upon the 
lungs if its dust is inhaled. Therefore it is necessary to handle it 
gently to avoid the raising of dust and to wash off at once with water 
any which may touch the skin or clothing. 


LYE. 


Lye designates a grade of caustic soda put up primarily for domes- 
tic use, such as making soap from waste grease and for general 
cleansing. It is sometimes of very inferior quality. If a guaranty 
regarding its purity can be obtained, it may be used for dip making, 
in case of necessity, in the same proportions as caustic soda. 


SODIUM CARBONATE. 


Sodium carbonate is sold in a number of forms which differ 
greatly in strength, that is, in the proportion of actual sodium car- 
bonate they contain. Consequently the cheapest in cost per pound 
may not be the most economical to use. Soda ash is the strongest, but 
is not recommended for the home preparation of dips. It is of un- 
certain strength when purchased and becomes weaker on exposure to 
air, while in contact with water it lumps badly and dissolves slowly. 
Sal soda is the weakest and probably the least economical form, but 
because it is so well known and so easily obtained it has been the 
most generally used form of sodium carbonate for homemade dips. 
Its relative weakness is due to the fact that almost two-thirds of it 
is water, combined as “ water of crystallization.” When fresh it con- 
sists of large, nearly transparent crystals, but on exposure to air it 
tends to fall to a white powder. This change is simply due to the 
evaporation of the water of crystallization, and consequently the 
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material becomes stronger, almost approaching monohydrated sodium 
carbonate. This latter substance is a coarse, granular powder, con- 
taining only about one-seventh of its weight of water of crystalliza- 
tion, and is very little affected by exposure to air. Sesquicarbonate of 
soda is still another form which is stronger than sal soda, contain- 
ing less than one-third of its weight of substances not actual sodium 
carbonate. It is likewise little affected by air. 

Both monohydrated carbonate and sesquicarbonate dissolve readily 
and can replace sal-soda to excellent advantage provided their com- 
position is guaranteed by a reliable firm. In calculating formulas 
and costs it may be assumed that 10 pounds of sal soda can be re- 
placed by 4} pounds of the monohydrate or 5 pounds of the sesqui- 


carbonate. 
PINE TAR. 


Pine tar when fresh is semiliquid, but with age becomes granular 
and nearly solid, in which condition it is of less value. Mixed with 
it is usually more or less water of decidedly acid properties (pyro- 
ligneous acid), which on standing tends to float on the surface and 
should be dipped or poured off before the tar is used. 

Tar is heavier than water and when stirred with it usually forms 
a very poor mixture from which most of the tar rapidly settles out, 
but when the water is of just the right temperature and somewhat 


alkaline a fairly stable suspension generally may be obtained. When 
previously treated with caustic soda sufficient to combine with a con- 
siderable proportion of the tar acids, or when blended with soap, the 
tar easily mixes with water and then forms a good and permanent 


emulsion. 


THE GENERAL COMPOSITION OF DIPS. 


All arsenical cattle dips contain arsenious oxid as the active tick- 
killing agent. But since straight arsenious oxid—that is, white ar- 
senic—is so slowly soluble in water, some chemical agent such as 
sodium carbonate or hydroxid is necessary to bring it into solution. 
In this way the white arsenic is changed to sodium arsenite. If cer- 
tain manufacturing difficulties can be overcome it is possible that 
sodium arsenite of reliable composition may appear later on the 
market. Such a material could be dissolved directly in water and the 
trouble of making the compound from white arsenic and caustic soda 
would be avoided. 

But a plain water solution of sodium arsenite, however obtained, 
does not make an entirely satisfactory dip. Better results follow 
when pine tar is added. Possibly the pine tar increases the wetting 
or spreading power of the bath, which naturally results in better 
penetration and effectiveness against ticks and less risk of blistering 
cattle. It is probable that the pine tar also makes the sodium arsenite 
adhere better, so that it will less readily wash off in rain, or dust off 
in dry weather. Perhaps it is distasteful to seed ticks so that they 
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are less liable to attach to cattle after dipping. Probably, too, cattle 
will be less inclined to drink the bath while going through the vat. 

Proprietary arsenical cattle dips appear now to have passed the 
experimental stage and to have become established as reliable and 
useful products. At any rate this can be said of the brands which 
have received permission for use in official dipping in place of the 
homemade dip. The formulas and standard samples of all such brands 
are in possession of the Bureau of Animal Industry and the manu- 
facturers are required to guarantee that their products as placed on 
the market will be kept up to standard and that all requirements of 
the bureau will be observed. Like the homemade dip they all contain 
sodium arsenite as the active tick-killing agent. They do not all 
contain pine tar, because that substance is difficult to blend into a 
highly concentrated product, but they all contain some other sub- 
stance or mixture of substances of such character and in such quantity 
as field trials have proved will produce the same effects. 

They are not regarded as any more effective or any milder on the 
cattle than properly prepared homemade dips. None the less they 
are undoubtedly safer for general use because they offer decidedly 
fewer opportunities for making mistakes in the quantities used or in 
the operations gone through and also fewer chances for accidental 
poisoning or other injury from the handling of powerful chemicals. 
Whether their higher cost is sufficiently outweighed by these con- 
siderations 1s necessarily a matter for individual decision. 


MAKING THE S-B DIP. 


Homemade dips usually are made after the “S-B” formula, 
This calls for two stock solutions, arsenic stock and tar stock, 
which must not be mixed except in the diluted dipping bath. 





1 Abbreviated from “ self-boiled,” because sufficient heat to prepare the dip is generated 
by chemical action between the raw materials. ‘The field men of the bureau do not agree 
on the best method of mixing. The truth is that several modifications give good results 
in the hands of experienced men and each man naturally prefers the one with which he 
is most familiar. The method of mixing here given is the original method published in 
Farmers’ Bulletin 603, and, all things considered, appears to be somewhat the safest to 
recommend for general use, particularly to those who must depend entirely on printed 
instructions. But a modification devised by Dr. Harry Grafke, of the Bureau of Animal 
Industry, may be of interest. He says: “In a 5-gallon kettle or metal pail place the 10 
pounds white arsenic, then add one-half gallon of cold water in small quantities at a 
time, and stir with a broad paddle until all the arsenic is wet. Place the 4 pounds of 
caustic soda in a gallon pail, add one-half gallon of water, and stir until the caustic soda 
is practically all dissolved. Lean the top end of the broad paddle against the top of the 
kettle containing the arsenic and without delay begin adding the caustic-soda solution in 
small portions, allowing it to run down the surface of the broad paddle into the arsenic 
in such a way as to avoid splashing. If the solution begins to boil considerably stop 
adding the caustic-soda solution for a moment. Occasionally stir the mixture while the 
caustic-soda solution is being added, after which continue to stir until all the arsenic is 
dissolved. Without allowing the liquid to cool, add the sal soda and stir for a few 
moments, then add 1 gallon of water and continue to stir until the sal soda is com- 
pletely dissolved.” According to Dr. Grafke, this method is preferred by a considerable 
number of experienced men. 
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Arsenic stock requires the following materials ready to hand 


before starting: 
Pounds. 


CRURIe ica. ame Shek Se ee oe ease ene 
Woeteentrnerat ste 20 i 2 See cee gee a eee 
SabmOGe- CPPStHIee ik ok So doer oa ee 

There should be also some means for heating the solution in case, 
as sometimes happens because of impure materials, lack of skill, or 
some unforeseen circumstance, the heat created by mixing the ma- 
terials should be insufficient to dissolve all the arsenic. 

In a 5-gallon kettle or metal? pail place the 4 pounds of caustic 
soda, add 1 gallon of cold water, and stir with a stick until the caustic 
soda is practically all dissolved. Without delay begin adding the 
white arsenic, in portions of a pound or two at a time, as fast as it 
can be dissolved without causing the solution to boil, stirring all the 
time. If the liquid begins to boil, stop stirring and let it cool slightly 
before adding more arsenic. The secret of success is to work the 
arsenic in fast enough to keep the solution very hot—nearly but not 
quite at the boiling point. The result should be a clear solution, 
except for dirt. If the liquid persistently remains muddy or milky, 
it may be because the operation has been conducted so fast that much 
water has been boiled out and sodium arsenite is beginning to crys- 
tallize, so add another gallon of water and stir. If the solution does 
not then clear up, the caustic soda must have been very low grade, 
and the undissolved substance must be arsenic. In that case, put 
the kettle over the fire, heat nearly, but not quite, to boiling, and stir. 
As soon as the solution of arsenic is complete, dilute to about 4 gal- 
lons, add the sodium carbonate, and stir until dissolved. 

Cautions: It is necessary to avoid splashing. Hence never work hurriedly; 
stir deliberately and regularly; do not dump in the arsenic and sal soda, but 
carefully slide them in from a grocer’s scoop held close to the side of the pail 
and to the surface of the liquid. Perform the whole operation in a well-ven- 
tilated place and avoid inhaling steam. 

After the solution has become cold add water to make it to exactly 
5 gallons,? mix well, let settle, and draw off into containers which 
can be tightly corked or otherwise closed. Jugs or demijohns are 
best, but tin cans will serve if occasionally inspected for leaks which 
may occur after a time through the action of the solution upon the 
solder of the can. 


‘The chemicals employed have no effect upon iron. They will, however, actively cor- 
rode zine, tin, or solder; hence a soldered pail must be watched for leaks and is far 
inferior to a seamless pail, stamped from a single sheet of iron, A tinned pail is pre- 
ferred to a galvanized one, but a plain iron seamless pail or an iron kettle should be 
obtained if possible. 

? Best done by previously determining by measurement the depth of 5 gallons of water 
in the kettle. Set the kettle exactly level and mark the depth on a stick held vertically 
on the center of the bottom. 
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Tar stock is prepared thus: 

In a large metal pail dissolve three-fourths of a pound of caustic 
soda in 1 quart of water, add 1 gallon of pine tar, and stir thoroughly 
with a wooden paddle until the mixture, which at first looks streaked 
and muddy, brightens to a uniform, thick fluid somewhat resembling 
molasses, Test it by letting about a teaspoonful drip from the pad. 
dle into a glass of water (a glass fruit jar or a wide-mouth bottle will 
do) and stirring thoroughly with a sliver of wood. It should mix 
perfectly with the water. Globules of tar which can be seen by 
looking at the glass from underneath and which can not be blended 
with the water by repeated stirring indicate that more caustic-soda 
solution is needed. In that case make up more caustic-soda solution 
of the same strength and add it, not more than a pint at a time, with 
thorough stirring, until the desired effect is produced. 

If an appropriate glass vessel for making the test is not at hand, 
take a little of the mixture between the fingers, then dip the fingers 
under water and try to rub off the tar. It should leave the fingers 
perfectly clean after a little rubbing with water. If an oily coating § 
remains, more caustic-soda solution is needed. Such an extra addi- 
tion of caustic soda will be required only in case of a very low-grade 
chemical or a very highly acid tar. The tar stock should be kept in 
closed containers, such as a pail with a friction top. 

The quantity of S—B arsenic stock or of tar stock made in one 
operation can be varied as desired, provided the above-given pro- 
portions of the ingredients are adhered to. But one should attempt 
to work the S-B formula on a larger scale only after skill and 
experience have been acquired. 

MAKING THE BOILED DIP. 

The boiled dip is less convenient than the S—B dip, but the final 
composition and effect of dipping baths prepared from the two is the f 
same. 

To make a 500-gallon bath provide: 


Rein OTT AION oo ee eB ME LET 24 pounds. 
INO SONGS 28 So a os ene eon eet 8 pounds. 
MRI IRI acd ee tebe RS a Se oe hare Le 1 gallon. 


Put 25 gallons of water into a kettle or tank of from 40 to 50 gal- 
lons’ capacity, heat to boiling, and add the sal soda. When this has 
dissolved add the white arsenic, then boil and stir for 15 minutes or 
longer, until the white arsenic has entirely disappeared. If intended 
for immediate use cool to 140° F. (by addition of cold water if 
desired), then pour in the pine tar in a thin stream while constantly 
and vigorously stirring the solution. Immediately empty the liquid 
into the dipping vat, which has already been three-fourths filled 
with water, and stir thoroughly. 
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All the utensils must be free from greasy or oily matter which 
would coat the arsenic and hinder its solution. The operation of 
boiling requires constant attention to avoid loss by foaming. Hard 
water may be used, but in that case considerable undissolved mate- 
rial which, however, does not contain any arsenic, may be left after 
boiling. 

For a stock solution to be kept on hand and used when needed add 
no tar, but after the solution has become cold make it up to 25 
gallons, stir well, let settle, and draw off into containers which can 
be well closed. In this case the tar stock previously described is also 
required. 

DILUTING THE DIP TO FORM A BATH. 


First run water into the vat about three-fourths up to the dipping 
line, at which its capacity must be known. If tar stock is to be used 
the necessary amount will be one-third of a gallon for every 100 gal- 
lons of vat capacity. Measure it out, mix it with 2 or 3 times its 
volume of water and pour it along the surface of the water in the vat, 
stirring a little. 

Every 100 gallons of standard-strength* bath calls for 1% pounds 
white arsenic, which quantity is contained in four-fifths of a gallon 


of S-B stock or in 5 gallons of boiled stock. From these figures the 
quantity of arsenic or stock needed to charge the vat may be cal- 
culated. Or one may base the calculation on the following facts: 


One pound of white arsenic will make 624 gallons of bath. 
One gallon of S—B stock will make 125 gallons of bath. 
One gallon of boiled arsenic stock will make 20 gallons of bath. 

All solutions of arsenic are considerably heavier than water and 
if carelessly put into the vat they may plunge to the bottom and 
be difficult to mix. Therefore always pour the arsenic stock or a 
proprietary dip in a thin stream evenly along the vat except at 
the shallow exit end. Another precaution to be taken in handling 
proprietary dips is never to mix them first with small quantities 
of water, which may “break” them. Pour them directly into the 
water in the vat. 

Finally add water up to the dipping line and stir well. An ex- 
cellent way to stir is by a pail tied to a rope. Sink it at the en- 
trance end of the vat and haul] it along the bottom to the exit. Then 

1The standard strength here referred to is that employed throughout the area in which 
cooperative tick eradication is conducted. It is based on the supposition that the cattle 
will be dipped every two weeks throughout the season and meanwhile will remain under 
quarantine. If, however, they are to leave the quarantined area special precautions 
must be taken that they carry no tick infection, and consequently they are subjected to a 


stronger dip, namely, from 0.22 to 0.24 per cent arsenious oxid. The dipping must be 
done under supervision of an employee of the Bureau of Animal Industry and in accord- 


ance with regulations published in B, A. I. Order 263. 
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raise it, throw it back to the entrance end, and haul through again, 
repeating as many times as necessary but always hauling through in 
the same direction. 

The standard-strength bath prepared as above contains practically 
0.19 per cent arsenious oxid when fresh. After use oxidation may 
set in and weaken it, but it will not need to be strengthened so 
long as it tests not less than 0.175 per cent arsenious oxid. 

To make up small quantities for spraying, to each 5 gallons of 
water measured out add first 2 fluid ounces (4 tablespoonfuls) of 
tar stock, and then 51 fluid ounces of S-B stock or 2! pints of 
boiled arsenic stock. 

The standard strength of bath should be adhered to so far as 
possible because its effectiveness against ticks will effect eradica- 
tion in the least time and with fewest dippings. But if time is 
not pressing it is sometimes best to begin with a lower strength, say 
0.14 or 0.15 per cent, and gradually work up to full strength as 
the cattle become accustomed to the treatment. This is certainly 
a wise method for the individual cattle owner who is outside the 
area of cooperative work and who lacks aid and advice from ex- 
perts. Weather conditions also need to be considered. Hot or moist 
weather is more trying to the cattle than cool or dry weather. The 
longer the time needed for the cattle to dry off after dipping, which 
of course primarily depends on the proportion of moisture in the 
air, the more liable they are to show blistering or other injury 
through the continued absorption of arsenic by the skin. The com- 
bination of heat and moisture is particularly bad and under such 
conditions it may be desirable, unless other conditions prohibit, to 
use the bath somewhat weaker than standard strength. The fol- 
lowing table shows the quantities of arsenic and stock solutions con- 
tained in 100 gallons of bath of different strengths, so that the 
quantities necessary to charge a vat of any size at any strength can 
be found by simple multiplication. 


TABLE 4.—Composition of dipping baths. 


Per 100 gallons of bath. 


Per 100 gallons of bath. 







































Actual |_ oe ee S || Actual |_ ASSO - be aee ee 
arsenious arsenious | 
oxid. White 8-B Boiled | oxid. White S-B Boiled 
arsenic. stock. stock. | arsenic. stock, stock. 
ee Fe sie a be | 
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91 .46 2.8 | 21 1.74 
1.00 50 3.1 2] Ls 
1.08 . 54 3.4 | eS 
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REPLENISHING THE BATH AND CORRECTING ITS STRENGTH. 


As dipping goes on the bath naturally needs replenishing, and its 
strength probably needs correction from time to time. The causes 
which may lead to changes in the strength of arsenical baths, to- 
gether with methods for making chemical tests, have been discussed 
elsewhere.t Before leaving the vat after dipping one may measure the 
depth of the bath or mark its level on the side of the vat. But even then 
at the next dipping one can not be certain just how much a change 
of level has affected the strength of the bath. For instance some of 
the bath may have leaked out from the bottom while rain water has 
run in from the top. Furthermore certain microorganisms can grow 
in the bath in spite of the presence of the poisonous arsenic, and can 
greatly affect its strength. As already mentioned, the active ingre- 
dient of the bath is sodium arsenite. The microorganisms in the proc- 
ess of growth can transfer oxygen from the air to the sodium 
arsenite, thus converting it to sodium arsenate, a distinctly different 
compound of arsenic and much less poisonous to ticks. 

The rate at which a bath may lose strength through oxidation de- 
pends on conditions and is very variable, but ordinarily is sufficiently 
rapid to weaken the bath decidedly in a month or two. There is, 
also, a certain species of microorganism which can grow in baths 
through which large numbers of cattle are passed frequently and 
which operates in precisely the opposite manner fron: those men- 
tioned above, namely, by reducing arsenate to arsenite, thus render- 
ing the bath stronger. 

It is therefore plain that the only sure way to get proper results 
from successive dippings in the same bath is to make a chemical test 
of its strength shortly before each dipping. The Bureau of Animal 
Industry provides all officials engaged in cooperative eradication 
work with outfits for making this test. It is easily carried out by a 
properly qualified person, and the cattle owner who dips privately 
should have his baths tested in the same way. If a sample must be 
sent away for test certain precautions are necessary. First stir the 
bath well. Fill the bottle (not less than one-fourth pint) nearly to 
the neck and at once carefully add concentrated formaldehyde? 
(which is cheap and can be obtained from a druggist) with a medi- 
cine dropper in the proportion of 5 drops to each one-fourth pint. 
Cork tightly and send at once. 

No anxiety need be felt regarding the accumulation of oxidized 
arsenic in the bath during a single season’s use. Experiments by the 
Bureau of Animal Industry have shown sodium arsenate to be far 

1U. S. Department of Agriculture Bulletins 76 and 259. 

“This is to act as a preservative against microorganisms, which may act much more 


rapidly in a small sample than in the original bath in its comparatively cool location 
underground, 
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less injurious to cattle than sodium arsenite. Field experience, too, 
indicates that under ordinary conditions, provided the vat has been 
cleaned out and freshly charged in the spring, danger of injury from 
this eause need not be considered. 

In practice, baths nearly always are both strengthened and re- 
plenished in one operation and it is decidedly the simplest and best 
procedure. First run water in up to the dipping line, at which 
the capacity is known, and stir thoroughly. Take out a sample and 
test it to determine the per cent of arsenious oxid. Then find out, by 
referring to Table 4, how much arsenic or stock, whichever is to be 
used, is actually contained in 100 gallons of the bath as it stands, 
Subtract that quantity from the quantity which corresponds 
to the desired strength of bath, and multiply the remainder by the 
number of hundreds of gallons of vat capacity. This calculated 
quantity of stock, by strict mathematics, is not quite sufficient to 
reach the desired percentage, particularly if the comparatively 
weak boiled stock is used, but it will be close enough for all practical 
purposes. 

Another method of calculation which requires no reference table 
and is particularly useful when proprietary dips are employed, is the 
following: If it is not already known, calculate the quantity of 
arsenic or concentrate which would be needed to make up an entirely 
fresh charge of the desired strength. Then determine the fractional 
part of this quantity necessary to raise the strength of the existing 
bath to the desired point. For example, suppose 10 gallons of a certain 
proprietary dip is required for a fresh charge of the vat to the de- 
sired strength of 0.18 per cent arsenious oxid, while the strength 
of the vat actually in the vat is found by test to be 0.15 per cent. 
Then the bath is too weak by 0.03 per cent, and three-eighteenths of 
10 gallons of the dip will have to be added. 

In course of time filth and mud will accumulate in the bath to 
such an extent that the vat will need to be emptied, cleaned out and 
recharged. Cattle dipped in a bath loaded with filth and mud will 
necessarily carry out more bath on their bodies, and so more arsenic 
than they should; also they will dry off more slowly, and very 
naturally will be more likely to be blistered. By the same line of 
reasoning some field men of the Bureau of Animal Industry say that 
after a vat has been charged no more tar or tar stock should 
be added in replenishing the bath, particularly if work oxen are to 
be dipped. From experience they have come to believe that tar 
cements together the filth and mud carried out by the animals and 
so increases the chance of injury. At any rate it appears to be good 
practice to reduce the quantity of tar added as the bath becomes 
dirtier. 
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On similar grounds is based the important general rule never to 
use in the spring a bath carried over the winter. Such a bath usually 
will have become largely oxidized so that when brought up to 
strength as respects actual arsenious oxid it may be dangerously 
high in total arsenic. It is at the first one or two dippings in the 
spring that cattle are most prone to suffer injury, especially when 
they have come through the winter in poor condition or are still in 
long hair. They must therefore at least be given the advantage of 
being dipped in a fresh, clean bath. 


PRECAUTIONS IN THE USE OF ARSENIC AND ARSENICAL DIPS. 


The fact that arsenic is a violent poison is what renders it valuable, 
for the fever tick is hard to kill. But, like a keen-edged tool, it may 
be decidedly dangerous if ignorantly or carelessly handled. Three 
possibilities of danger must be kept constantly in mind; danger to 
oneself, danger to other persons, danger to animals. 

The dry, powdered white arsenic should be kept in a tightly 
covered pail, plainly labeled. Paper bags are unsafe because they 
easily burst, and arsenic so scattered about looks harmless enough. 
In weighing or otherwise handling the arsenic avoid raising dust 
or breathing it in, if raised, and keep it off the skin and clothing. 
In mixing or boiling stock solutions work only in a well-ventilated 
place, and on the windward side of the kettle so that steam arising 
from it will not be inhaled. 

The stock solutions are in some respects more dangerous than the 
original substance because the arsenic in them is already in solution 
and can act very quickly. If any gets on the skin or clothing it 
must be washed off without delay. Cattle must be kept away from 
such solutions or from anything that has been in contact with them, 
for cattle craving salt have been poisoned by licking the outside of 
leaky barrels and by licking the earth around dipping vats where 
a little concentrate had been carelessly spilled in charging the vat. 
All such poisoned earth must be removed, buried and replaced by 
fresh. 

The diluted bath is naturally much less dangerous, but no chances 
can be taken with it. No puddles from which animals may drink 
should be allowed to accumulate. The persons who do the dipping 
should not allow the skin or clothing to be wet by the dip any more 
or any longer than absolutely necessary. When spraying, the opera- 
tor should see to it that neither he nor the animals inhale any of the 
spray. 

When a vat is to be emptied the approved practice is to run the 
waste bath into a pit properly guarded by a fence, where it will 
gradually seep away under the surface and do no harm, provided 
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only that seepage can not be carried to a well, stream, or spring 
from which any person or domestic animal may ee ink, 

The symptoms of arsenical poisoning are rather variable and also 
depend on the size of the dose and the method of administration, 
If an animal sickens or dies shortly after dipping it by no means fol- 
lows that arsenical poisoning or any other effect of the dipping is the 
cause. Very few cattle relative to the total number dipped have suf. 
fered undoubted arsenical poisoning and in most of the cases the 
cause could be traced to somebody’s error or carelessness. 

In regard to arsenical poisoning of human beings there is a stand- 
ard antidote which may be obtained at any drug store with directions 
for use. It should be kept on hand for emergencies. If the antidote 
is not at hand the poison must be removed from the stomach by en- 
couraging repeated vomiting, and soothing drinks such as milk, 
white of eggs and water, or flour and water must be freely .given 
meanwhile. A suspected vase of arsenica] poisoning must have the 
attention of a physician at the earliest possible moment, as some- 
times the poison works very quickly. 
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The Next Step— 


The eradication of the cattle ticks makes it possible to introduce 
and grow more and better cattle and to develop successful beef rais- 
ing and dairy farming. Farmers in areas that have been freed of 
ticks or where eradication is under way will find helpful information 
in the following publications: 


we Me 


Texas or Tick Fever. (Farmers’ Bulletin 569.) 

Beef Production in the South. (Farmers’ Bulletin 580.) 

Breeds of Beef Cattle. (Farmers’ Bulletin 612.) 

Eradication of the Cattle Tick Necessary for Profitable Dairying 
(Farmers’ Bulletin 639.) 

Cottonseed Meal for Feeding Beef Cattle, (Farmers’ Bulletin 
655. ) 

The Feeding of Dairy Cows. (Farmers’ Bulletin 743.) 

Feeding and Management of Dairy Calves and Young Dairy 
Stock. (Farmers’ Bulletin 777.) 

Marketing Live Stock in the South. (Farmers’ Bulletin 809.) 

Production of Baby Beef. (Farmers’ Bulletin 811.) 

Making Butter on the Farm. (Farmers’ Bulletin 876.) 

Breeds of Dairy Cattle. _(Farmers’ Bulletin 893. 

Cooling Milk and Cream on the Farm. (Farmers’ Bulletin 976.) 

Cooperative Bull Associations. (Farmers’ Bulletin 993. 

The Story of the Cattle Fever Tick. (Unnumbered publication.) 

“Better Sires—Better Stock.” (L. 8S. C. 4.) 


wer 


Any of the foregoing publicatioris, so far as available, may be ob- 
tained free of charge on application to the United States Department 


of Agriculture, Washington, D. C. 


WASHINGTON : GOVERNMENT PRINTING OFFICE : 1920 
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HE ERADICATION of the cattle tick from the 

Southern States is a problem of prime impor- 
tance to the agricultural welfare of the entire 
country. 


The elimination of the tick will give a very great 
impetus to the cattle and dairy interests, especially 
of the South, where agriculture will be placed on a 
more scientific and profitable basis. 


Although the eradication of the tick will be of 
greatest advantage to the States in which ticks are 
found, the benefits will be enjoyed also by all other 
sections. In consequence the problem, in large 
measure, is one of national importance. 


A number of publications on the cattle tick, its 
habits, and methods of eradication have been issued 
by the United States Department of Agriculture and 
by various investigators in the Southern States. 
This bulletin, prepared for the use of farmers, stock- 
men, and other interested persons, brings together, 
from the various sources, practical and useful infor- 
mation regarding the tick and its eradication. It 
supersedes Bureau of Animal Industry Circular 207 
and Farmers’ Bulletins 498 and 603, which are no 
longer available for distribution. 


Washington, D. C. Issued October, 1919 
Revised, October, 1926 





CATTLE-FEVER TICKS AND METHODS OF 
ERADICATION 


W. P. ELLENBERGER, Associate Veterinarian, Field Inspection Division, and 
Rosert M. CHApPiIn, Biochemist, Biochemic Division, Bureau of Animal In- 
dustry * 


CONTENTS 


Page 


Progress in tick eradication 1 
Reasons for eradicating the cattle 


Development on the ground_--~- 

Development on cattle 

Summary of life history 

Methods of eradication 

Application of tick-destroying 
ND ade cletecieck cadiarhube Give i tn an dij tain 

Dipping 

Paint-mark check 

Rule for calculating the capac- 
ity of a vat 


“IAD 


co Os) 


PROGRESS IN TICK ERADICATION 


HE CAMPAIGN to eliminate the 

cattle-fever tick (Margaropus an- 
nulatus) from the United States has 
been conducted by the Bureau of Ani- 
mal Industry ever since 1906, in co- 
operation with the authorities of the 
affected States. When this coopera- 
tive project was undertaken, 984 coun- 
ties in 14 Southern States, including 
also Missouri and Kentucky, and in 
southern California (fig. 1) were 
under Federal quarantine because of 
tick infestation. Much of this ter- 
ritory, through the application of the 
methods of eradication described in 
this bulletin, has been released from 
quarantine, and in considerable addi- 
tional areas the work of eradication is 
well under way. 

The methods of eradication have been 
improved upon from time to time as 
new facts became known, and it may 
be stated that the methods have 
reached such a degree of perfection 
and have had such a wide, practical 
test, that the question of how to eradi- 
cate ticks is no longer an essential 
part of the problem. The main part 


*Much of the information in this bulletin relating to the life histor 
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of the task is to secure hearty, vigor- 
ous, and conscientious cooperation of 
the people. In other words, the work 
will progress just as rapidly as the 
people desire that it shall. 


REASONS FOR ERADICATING THE 
CATTLE TICK 


Various kinds of species of ticks 
occur on cattle in the Southern States, 
but the one that chiefly concerns us 
here is that commonly called the “ cat- 
tle” or “ Texas-fever”’ tick (Margaro- 
pus annulatus). It is the one most 
frequently found on cattle in the 
South and is much more abundant 
than any of the other species. When 
the losses caused by this parasite are 
once thoroughly understood by farm- 
ers and stockmen arguments in favor 
of tick eradication will not be needed. 
Some of the losses are not directly 
noticeable and consequently make 
little impression, while others properly 
chargeable to the tick are frequently 
attributed to other causes. 

It is hardly necessary to emphasize 
that the tick is something more than 
a simple parasite drawing blood from 


of the tick and 


Methods of eradication has been taken almost verbatim from Farmers’ Bulletin 498, by 


H. W. Graybill, with slight revisions b: 
Division of the bureau. 
portion of the bulletin relating to arsenical 
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its “host,” the name commonly given 
the animal on which a parasite lives. 
The tick is also the carrier of a dan- 
gerous microorganism, or germ, which 
it transmits to the blood of cattle, 
thus causing a disease known by many 
names, among which are Texas fever, 
tick fever, splenetic fever, and mur- 
rain.” Without the tick there can be 
no tick fever, and by stopping the 
spread of the tick beyond its natural 
bounds the fever has been prevented 
from waging destruction among north- 
ern cattle, which are especially sus- 
ceptible to the disease. In order to 
restrict the distribution of the tick 
the National and State Governments 
maintain quarantine areas, marking 
the boundaries between the States or 
portions of States harboring the pest 
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age which it causes. It is also statej 
that the cattle industry in the South 
is increasing, that there is an jp 
crease in improved blood, that the 
milk yield of cows is increased aboyt 
one-fourth, and that there is an jp 
crease of forage crops and silos, 
The South needs more and bette 
livestock and a larger and better dairy 
industry, and these objects are be 
promoted greatly by the destructigy 
of the tick. More than that, the ip 
creased production of livestock, by 
reason of its important influence fy 
maintaining and improving soil fertil. | 
ity, is of distinct benefit in increasing | 
the yield of field crops. An incidentg] 
though important advantage of stock 
raising and dairying will be found ip 
the distribution of the farmer’s ip 




















culture, Washington, D. C. 


and those that do not. Cattle may 
be moved out of the quarantined areas 
only in accordance with the regula- 
tions of the Secretary of Agriculture 
to prevent the spread of splenetic 
fever of cattle. 

The Bureau of Animal Industry 
has received hundreds of letters from 
farmers and other interested persons, 
all residents of the southern territory 
which has been freed from ticks, testi- 
fying to the benefits derived from the 
destruction of the pest. The consen- 
sus of opinion in these letters indi- 
eates that on the average cattle are 
enhanced in value about $10 a head, 
they weigh one-fifth more, they grade 
one-fourth better, and they are safe 
from tick fever and from the shrink- 





*For information on this disease and how it is transmitted by ticks, seo Farmers’ 


letin 569, ‘‘ Texas or Tick Fever.” 





Fic. 1.—Map showing areas quarantined on account of Texas fever in 1906. Dotted 
lines show northern boundary of infected area at beginning of tick eradication. 
Copies of the regulations describing the present quarantined territory may be 
obtained on application to the Bureau of Animal Industry, Department of Agri- 
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come throughout the year, enabling th 
him to live on a cash basis. Thus tha ¢, 
benefits that will accrue to southe ne 
agriculture through exterminating th m: 
eattle tick will be far-reaching. su 
LIFE HISTORY OF THE TICK 

To carry out methods of eradith ra 
tion successfully it is necessary 0H oq, 
know the life history of the tick apf ot] 
the influence of temperature, moiH n¢ 
ture, and other climatic conditions 0 for 
the various stages of its existence. I 
following the discussion of these mai mc 
ters, the reader is asked to bear 20 
mind that whenever the term “ tick®® j, 
or “cattle tick” or “fever tick” tic 





used it refers to the one species 
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kind, Margaropus annulatus.* The 
fever tick is sometimes confused with 
a number of other ticks occasionally 
found on cattle which, so far as con- 
cerns the transmission of Texas fever, 
are entirely harmless to them. Some 
of these ticks are illustrated in Fig- 
ures 2 and 8, which will help the read- 
er to distinguish between the various 
kinds. 

Cattle are the usual hosts for the 
fever tick. Frequently, horses, mules, 
deer, and sometimes even buffaloes 
and sheep serve as hosts. But none 
ef the latter animals, with the pos- 
sible exception of deer and buffaloes, 
are susceptible to tick fever; con- 
sequently they suffer from the tick as 
a simple parasite and not as a 
transmitter of disease. So far as deer 
and animals other than cattle, horses, 
and mules are concerned no consider- 
ation need be given them in practical 
tick eradication. In the case of horses 
and mules, however, it is often neces- 
sary to treat them the same as cattle. 

The tick spends only a part of its 
life on the body of the animal; the 
rest of the development occurs on the 
pasture. 


DEVELOPMENT ON THE GROUND 


In tracing the life history of the 
eattle tick it is convenient to begin 
with the large, plump, olive-green en- 
gorged female tick (fig. 4), about half 
an inch in length, attached to the skin 
of a cow. During the few. preceding 
days she has increased enormously in 
size as a consequence of drawing a 
large supply of blood. 

When fully engorged she drops to 
the ground and at once, especially if 
the weather is warm, begins to search 
for a hiding place on moist earth be- 
neath leaves or any other litter which 
may serve as a protection from the 
sun and numerous enemies or shield 
her from unfavorable conditions. The 
female tick may be devoured by birds. 
or destroyed by ants, or may perish 
as the result of low temperature, ab- 
sence or excess of moisture, and many 
other unfavorable conditions; so that 
many which fall to the ground die be- 
fore they lay eggs. 

During the spring, summer, and fall 
months egg laying begins in from 2 to 
20 days, and during the winter months 
in from 13 to 98 days, after the female 
tick has fallen to the ground. The 


eggs are small, elliptical-shaped, at 
first of a light amber color, later 
changing to a dark brown, and are 
about one-fiftieth of an inch in length. 
As the eggs are laid they are coated 
with a sticky secretion, which causes 
them to adhere in clusters and no 
doubt keeps them from drying out. 
During egg laying the body of the 
mother tick gradually shrinks, and 
finally is reduced to about one-third or 
one-fourth its original size. Egg lay- 
ing is greatly influenced by tempera- 
ture, being retarded or even arrested 
by cold weather. In the summer time 
egg laying may be completed as soon 
as 4 days after it has begun, or by the 
end of about a week after the tick has 
dropped to the ground. It has been 
observed that if the ticks drop in the 
fall of the year the egg-laying process 
may continue for as long as 151 days. 
A tick may deposit from a few hun- 
dred to more than 5,000 eggs, and 
when egg laying is completed the 
mother tick, having fulfilled her pur- 
pose, dies in a few days. 

After the eggs have been laid they 
must undergo a period of incubation 
before they are ready to hatch. The 
period may be as short as 19 days in 
the summer, or as long as 200 days if 
the fall and winter seasons are in- 
volved. When incubation has been 
completed there issues from each egg 
a small, oval, six-legged larva or seed 
tick, at first amber colored, later 
changing to a rich brown. After 
crawling slowly over and about the 
shell from which it has emerged, it 
usually remains more or less quiet for 
several days, after which it shows 
great activity, especially if the weather 
is warm, and ascends the nearest vege- 
tation, such as grass, herbs, and even 
shrubs. 

Since each female lays an enormous 
mass of eggs at one spot, thousands of 
larve may appear in the course of 
time at the same place. The young 
ticks will ascend the near-by vegeta- 
tion and collect on the leaves and 
other parts of plants. This instinct of 
the seed ticks to climb upward is a 
very important adaptation to increase 
their chances of reaching a host. If 
the vegetation on which they rest is 
disturbed they become very active and 
extend their long front legs upward in 
a divergent position, waving them vio- 
lently in an attempt to seize hold of 
a host. 


*The reader desiring fuller information on the life history of the cattle tick is referred 
to Bulletin 72, of the Bureau of Entomology, and Bulletin 130, Bureau of Animal Indus- 
try, U. S. oe of Agriculture, which may be obtained from the Superintendent of 
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overnment Printing Office, Washington, D. C., for 15 and 10 cents, respec- 
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Fic. 2.—Various ticks that infest cattle. 1. Mature female cattle tick, enlarged; 1a, 
same, natural size; 1b, head and shield of same, magnified 15 times. 2. Mature female 
castor-bean tick, enlarged ; 2a, same, natural size; 2b, head and shield of same, magni- 
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Fig. 3.—Various ticks that infest cattle. 5. Mature female Lone Star tick, enlarged; 
5a, same, natural size; 5b, head and shield of same, magnified 15 times. 6. Mature 
female ear tick, enlarged, 6a, same, natural size; 6b, head of same protruding from 
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During its life on the pasture the 
seed tick takes no food and conse- 
quently does not increase in size, and 
unless it reaches a host on which to live 


the eggs were not dead until the fol. 
lowing May 138, 246 days after hatch. 
ing began, or 274 days after the fe 
males dropped from the cattle. For. 
tunately, however, seed ticks are not 


as a parasite, it dies of starvation. The 
endurance of seed ticks is very great, able to live nearly so long during 
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Fig. 4.—Texas-fever ticks, magnified 5 times 


however, as they have been found tolive warm weather and die within a few 
more than eight months during the months in the summer, 

colder part of the year. For example, it 
is known that in the case of female ticks 
that dropped to the ground August 14, 
and deposited eggs that began to hatch The parasitic part of a tick’s life 
September 9, all the seed ticks from begins when the larva or seed tick 


DEVELOPMENT ON CATTLE 
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reaches a favorable host, such as a 
cow. The tick crawls up over the 
hair and commonly attaches itself to 
the skin of the escutcheon, the inside 
of the thighs and flanks, or to the 
dewlap. It begins at once to draw 
blood and soon increases in size. In 
a few days the young tick changes 
from a brown color to white, and in 
from 5 to 12 days molts or sheds its 
skin. The new form has eight legs 
instead of six and is known as a 
nymph. 

In from 5 to 11 days after the first 
molt the tick again sheds its skin and 
becomes sexually mature. At this 
stage for the first time males and 
females can be distinguished ‘with 
certainty. The male emerges from 
his skin as a brown, oval tick, about 
one-tenth of an inch long. He has 
reached his growth and goes through 


no further development, but later he °* 


moving about 
The female 


shows great activity, 
over the skin of the host. 
at the time of molting is slightly 
larger than the male. She never 
shows much activity, seldom moving 
far from her original point of attach- 
ment. She still has to undergo most 
of her growth. After mating, the 
female increases very rapidly in size 
and has been known to become fully 
engorged as early as 48 hours after 
the second molt, but usually at least 
4 days are required for her engorge- 
ment. Commonly this period lasts 
from about a week to as long as 25 
days. In exceptional cases, the time 
that elapses between the attachment of 
the tick as a seed tick and its dropping 
from the animal as a fully engorged 
female may be less than 20 days, but 
generally it is 3 weeks or a little more. 
The greatest length of time that a 
tick has been observed to stay on an 
animal is 66 days. 


SUMMARY OF LIFE HISTORY 


To sum up, on the pasture there are 
three stages of the tick—the engorged 
female, the egg, and the larva or seed 
tick; and on the host animal are also 
three stages—the larva or seed tick, 
the nymph, the sexually mature adult 
of both sexes, and in addition the en- 
gorged condition of the female. 


METHODS OF ERADICATION 


In undertaking measures for eradi- 
cating the tick it is evident that the 
pest may be attacked in two locations, 
hamely, the pasture and the cattle. 


52800°—29—-—2 


Animals may be freed of ticks in two 
ways. They may be treated with a 
disinfectant that will destroy all the 
ticks present, or they may be pastured 
at proper intervals on tick-free fields 
until all the ticks have dropped. The 
method of freeing cattle from ticks by 
applying a solution that kills the ticks 
is the method generally used. The 
pasture-rotation method is not only 
more complicated, but the necessary 
tick-free fields are seldom available. 

In freeing pastures the method fol- 
lowed may be either direct or indirect. 
The direct method consists in exclud- 
ing all cattle, horses, and mules, from 
pastures until all the ticks have died 
from starvation. This plan is seldom 
followed because the owner is usually 
not willing to give up the use of his 
pasture even temporarily. The in- 
direct plan consists in permitting the 
cattle and other animals to continue 
on the infested pasture and treating 
them at regular intervals with agents 
destructive to ticks, thus preventing 
engorged females from dropping and 
reinfesting the pasture. All the seed 
ticks on the pasture, or those which 
hatch from eggs laid by females al- 
ready there, will die eventually. 
Those that get on the cattle from 
time to time will be destroyed by the 
treatment, while those which fail to 
find a host will starve to death in the 
pasture. 


APPLICATION OF TICK-DESTROYING 
AGENTS 


Ticks on the cattle may be de- 
stroyed by using a_ tick-destroying 
agent, such as arsenic. The dipping 
vat is the best and cheapest means of 
applying the remedy, as it has the 
great advantage over spraying and 
hand applications in that thoroughness 
of treatment is practically assured. 
In cases of emergency or if the num- 
ber of cattle to be treated is so small 
as not to warrant the construction 
ot a vat, spraying may be advisable. 
In spraying animals the work should 
be done with great thoroughness and 
every portion of the body should be 
treated. An animal can not be 
sprayed properly unless it is tied or 
otherwise controlled, nor can good re- 
sults be obtained unless the hair and 
skin are thoroughly wetted. 


DIPPING 


When eradication is undertaken, all 
the cattle, and also horses and mules, 
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if infested or exposed, are treated 
regularly every two weeks. The pur- 
pose of these repeated treatments is 
to destroy all ticks that get on the 
animals before they have had a chance 
to mature and drop, thus preventing 
reinfestation of the pasture, farm, or 
range. If the treatment is thoroughly 
applied to every animal there will be 
no renewal of the infestation on the 
premises. The cattle will act simply 
as collectors of ticks which will be 
destroyed regularly by dipping every 
14 days. 

If, however, because of lack of ef- 
ficacy of the dip, imperfect applica- 
tion, or because of failure to dip all 
cattle systematically, some ticks escape 
treatment and reproduce, then the 
time that otherwise would be required 
for eradication will be prolonged in- 
definitely. 


The work of dipping is greatly fa-— 


cilitated by properly constructed vats 
with well-arranged pens and chutes. 
The little extra cost required to put 
the dipping facilities in good work- 
ing order will be more than repaid 
by the ease with which cattle may be 
handled and time saved in the opera- 
tion. With reasonable care, dipping is 
a safe and simple treatment. The 
animals should be handled carefully 
and humanely. They should be wa- 
tered not more than four or five hours 
prior to dipping, and should not be 
dipped while hot or if in an exhausted 
condition. After dipping, they should 
be handled quietly and not overheated. 

The length of time it is necessary 
to continue systematic dipping to in- 
sure complete eradication may ve de- 
termined by reference to Table 1, 
page 11. It will be evident that if all 
ticks are prevented, by dipping, from 
maturing and reinfesting a pasture, 
that pasture should be tick-free in the 
same length of time that it would take 
to starve the ticks if all cattle, horses, 
and mules were excluded. In the ap- 
plication of this knowledge, where 
dipping is the means of preventing 
pasture reinfestation, it will be neces- 
sary to determine by careful inspection 
the time at which mature ticks are last 
found on the cattle, and to estimate the 
time dipping must continue from that 
date. 

In systematic tick eradication the 
most satisfactory results have fol- 
lowed when dipping is begun during 
March, for the reason that that is the 
beginning of the period when tick de- 
velopment is rapid and the length of 
time they will live on the host and on 


the pasture is shortest. Proper dip- 
ping of all cattle in a given area at 
14-day intervals, beginning during 
March and continuing until November, 
will result in complete eradication of 
the cattle tick. 


PAINT-MARK CHECK 


To dip only a part of the cattle on 
a range or in an infested community 
delays completion of the work indefi- 
nitely. It is, therefore, very import- 
ant that a system of checking dipped 
cattle for identification be adopted, 
and for that purpose a paint mark ap- 
plied to each animal at the time of 
dipping will be found of great assist- 
ance in insuring disinfection of all 
cattle in large or rough pastures and 
on open ranges. In using this check 
the mark, made with a paint prepared 
for that purpose, should be placed 
uniformly each time it is used, chang- 
ing the location as necessary. For 
example, the mark at the first dip- 
ping may be placed on the left shoul- 
der, for the second dipping on the left 
side, and on the left hip for the third 
dipping. Shortly following each dip- 
ping in a given locality, a thorough 
search of the area involved should be 
made to detect and properly treat un- 
dipped animals which may be readily 
recognized by the absence of the mark, 


RULE FOR CALCULATING THE CAPAC- 
ITY OF A VAT 


The capacity of the vat is obtained 
usually in the following manner: 
Multiply the average length by the 
average width in inches, then multi- 
ply the product by the depth; this will 
give the approximate number of cubic 
inches of space to be filled with dip. 
Divide this by 231 (the number of 
cubic inches in a gallon), and the re 
sult will be the number of gallons of 
dip required to charge the vat. 

To obtain the average length, add 
the length at the bottom to the length 
at the top (that is, at the line to 
which the vat is to be filled), and 
divide the sum by 2. Obtain the aver- 
age width in the same manner. The 
depth should be taken at the center 
of the vat, and should be from bot- 
tom to dip line only and not to the top 
of the vat. Likewise, in determining 
the length and width, measure only 
the space to be filled with liquid and 
not above that line. Gauges or rods 
should be prepared and marked to 
show the number of gallons at various 
depths in the vat, 
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SPECIFICATIONS FOR CONSTRUCTION 
OF A CONCRETE VAT 


Site.—The site selected for the vat 
should be dry and of sufficient size 
to permit the construction of the 
chute, the dripping pen, and at least 
two additional pens—one for holding 
the cattle prior to dipping and the 
other for retaining them, after dip- 
ping, until sufficiently dried. 

Exeavation.—The excavation should 
be made 1 foot wider and 1 foot 
longer than the inside dimensions of 
the vat and should conform to its 
shape. The inside dimensions of the 
vat are shown on the drawings (fig. 
5) and are as follows: Length at top 
of vat, 26 feet; bottom, 12 feet; width 
at top, 3 feet; at bottom, 114% feet; 
depth, 7 feet. 

The sides and bottoms of the ex- 
eavation should be firm and solid, as 
they are to serve for the outside forms 
in casting the concrete. If it is neces- 
sary to do any filling in order to con- 
form to the shape of the vat, the filling 
should be puddled and _ thoroughly 
rammed until solid. The stability of 
the concrete depends on the founda- 
tion. 

Forms and fenees.—The wooden 
forms should be constructed of 1-inch 
boards and 2 by 4 inch braces, the 
boards being nailed to the outside face 
of the braces, as shown in the draw- 
ings. The sides and end walls should 
be built 8 inches higher than the sur- 
face of the ground which should be 
level. Any suitable lumber may be 
used for the forms and fences. Sap- 
lings may be used for posts. 

Conerete.—The concrete should be 
made of (by measure) 1 part of ce- 
ment, 21% parts of sand, and 5 of 
broken rock or gravel. The cement 
should be of standard brand of Port- 
land, the sand clean and coarse, and 
the broken rock from about %-inch 
pieces to those not larger than will 
pass in every direction through a 1- 
inch ring. A vat according o the plan 
(fig. 5) will require about 40 sacks 
of cement, 5 vards of sand, and 10 
yards of gravel. 

A 26-foot vat is used extensively for 
eradication purposes with satisfac- 
tory results. If it is desired, however. 
to lengthen the body of the vat on ac- 
count of large numbers of cattle to be 
treated, the following quantities of 
concrete material should be added for 
eagh lineal or running foot—cement, 
1% sacks; sand, 0,12 yard; stone, 0.24 
yard. 


The sand is measured out first and . 


the cement emptied on top, and the 
two materials thoroughly mixed, dry. 
In the meantime the stone may be 
measured out and thoroughly drenched 
with water. The cement-sand mix- 
ture is mixed with water and the re- 
sulting mortar then combined with 
the stone. The stone should be shov- 
eled on the mortar, previously spread 
out in a thin layer. 4ixing should 
continue until the stone is thoroughly 
coated with mortar, more water being 
added during the mixing process if 
necessary. 

Laying.—Before laying the concrete 
the molds should be set and thoroughly 
braced into place. The side forms may 
be suspended in the excavation with 
their lower edges 6 inches from the 
bottom. They are held in place by 
crosspieces nailed to the uprights and 
of sufficient length to rest on sup- 
ports placed several feet from the 
edges of the excavation. The concrete 
from the bottom and incline is de 
posited first, the mixture being of a 
consistence that water will flush to 
the surface on ramming. The mix- 
tures for the sides and end should be 
very wet and thoroughly puddled into 
place. The consistence of the concrete 
for the side walls should be such that 
it will run off the shovel unless han- 
dled quickly. 

The laying of the concrete should be 
done, if possible, in one operation, so 
there will be no joints between new 
and old work. If it becomes neces- 
sary to do the concrete work on two 
or more days the surface to receive 
the new concrete should be washed 
clean and coated with a grout of pure 
Portland cement and water mixed to 
the consistence of cream. The new 
concrete should be placed before the 
grout has set. Extreme care must be 
taken to prevent dirt from falling on 
top of the fresh concrete. 

The forms should not be removed 
until the concrete is set, which in 
moderate weather takes place in about 
24 hours. Wet cown the concrete 
about twice in 24 hours until the 
forms are removed. In damp, cold 
weather at least 48 hours should be 
allowed before removing the forms. 
It is advisable, especially in water- 
soaked ground, to allow the forms to 
remain in place for one week before 
removal. 

Surfacing or finishing coat.— 
Dampen the walls before applying the 
finishing coat. Cover the entire inside 
surface of walls and floor with a coat- 
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ing of cement and sand, mixed half- 
and-half, and with water enough to 
make it “ quaky.” Place a small quan- 
tity of the mixture on a float; begin- 
ning at the bottom of the wall as near 
the floor as possible, make one stroke 
upward; take up another float of the 
cement-sand mixture, overlap the end- 
ing of the last float and make another 
upward stroke. Repeat until walls are 
completed. Do not try to float the 
walls too smooth. Finish with cement 
and water mixed to thickness of cream 
and applied with a kalsomine or white- 
wash brush. 

Exit ineline.—The exit incline, as 
shown in the plans (fig. 5), is not so 
steep as to require a cleated false bot- 
tom. The surface, however, should 
be finished very roughly to permit the 
animals to maintain a secure foothold. 

Slide.—The slide for dry or range 
cattle may be built only 2 feet long 
with a drop of 2 feet. For dairy cows, 
however, it is advisable to have a slide 
4 feet long, that is, long enough for 
the cow to stand on, with a drop of 
2% or 3 feet so that the arsenical 
bath will cover the edge of the slide at 
least a foot in depth. This kind of 
slide for dairy cows prevents bruising 
the udders. 

Slides should be finished very smooth 
by much floating of the concrete and 
finishing with a mixture of equal parts 
of cement and fine sand. 

Cover.—The vat should be so in- 
closed or covered as to keep children 
or small animals from entering or fall- 
ing in. 

Dripping chute and chute leading 
to the vat.—The dripping chute, which 
is regarded as more satisfactory than 
a dripping pen, is built at the head of 
the exit incline in line with the vat. 
It should be about 30 inches wide. 
The length will depend on the number 
of cattle to be accommodated at one 
time. From 4 to 5 feet are allowed 
for each animal, and a length of from 
20 to 40 feet is considered a conven- 
ient size for small herds. The floor 
should be made of concrete, at least 18 
inches wide, sloping toward the vat so 
that the dripping from the cattle will 
flow back into the vat through the 
opening provided. The floor at the 
sides of the chute is raised about 2 
inches in the form of a curb to keep 
the dip from running off. 

The chute leading to the vat should 
be not more than 30 inches wide and 
20 feet long and it is desirable to have 
the receiving pen and retaining chute 
large enough to accommodate the ani- 
mals to be dipped. 


PASTURE ROTATION 


TIME REQUIRED TO KILL TICKS BY STAR- 
VATION 


The time necessary for ticks to die 
out on a pasture after removal of the 
cattle is of importance with reference 
not only to methods of eradication by 
rotation but to methods of eradication 
by dipping. When systematic dipping 
is begun and further infection of the 
pasture is stopped by killing all ticks 
that get on the cattle, the period dur- 
ing which the dipping must be con- 
tinued in order to secure eradication 
is primarily dependent upon the 
length of life of the seed ticks already 
on the pasture and of those that hatch 
out from eggs laid by ticks that drop- 
ped before dipping was begun. 

The time required for the ticks to 
die out after all animals have been 
removed from infested fields and pas- 
tures varies considerably, depending 
principally on the climate and the 
weather. The dates when pustures will 
be free of ticks after all cattle have 
been removed are given in Table 1: 


TABLE 1.—Time required to free pas- 
tures from ticks by starvation 


BASED ON DATA OBTAINED AT DALLAS, TEX., 


AND AUBURN, ALA. 


Date 
when 
pasture 
will be 
free 
from 
ticks 


Date of removal of all animals from 
pasture 


Pe ee oe ee ere oe ee eh Mar. 
MUEs t tos Bir eos ee ee | May 
Sept. 1. July 
Oct. 1 to Nov. 1, inclusive Aug. 
Dec. 1 eetine Aug. 
Dee. 15 to Mar. 15, inclusive - aa Sept. 
IL Dials pig gua Su calecMentucighencsnte | Sept. 
Apr. 15- sina tasoising seadjtiecnet | e 
May 1 to June ‘15, , inclusive...--..-----_- | Nov. 


DATA OBTAINED AT 


TENN. 


BASED ON KNOXVILLE, 





MN re ended Soak east megan anmaad Aug. 
Feb. 1 to Mar. 15. Say see ar oA } 
Apr. 1 to 15 

May 1 

May 15 to June 1- 

June 15... 

July 1.... 

July 15... 

Aug. 1 to 15__-- 

Nee Ue I Be inedngee cheetah shania | Sept. 


The first part of the table is based 
on investigations by Hunter and 
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Hooker ‘ at Dallas, Tex., and by Gray- 
bill at Auburn, Ala., under coopera- 
tion between the Bureau of Animal In- 
dustry and the veterinary department 
of the Alabama Polytechnic Institute.° 
All the periods obtained by Newell and 
Dougherty (1906)° in work carried on 
at Baton Rouge, La., which is much 
farther south, are shorter. The peri- 
ods given in the table should be found 
ample for all places no farther north 
than Dallas, Tex., or Auburn, Ala. 

In general, moisture and cold pro- 
long, while dryness and heat shorten, 
the duration of the period that ticks 
will live on a pasture. If some por- 
tions of the same pasture differ with 
regard to temperature and moisture, as 
frequently happens, some parts be- 
come free of ticks before others do. 
Other things being equal, high, dry, un- 
shaded land becomes tick-free sooner 
than low, damp, shady land. Land, 
however, that is excessively moist and 
extremely shady, as along some river 
bottoms, is not likely to be a favorable 
breeding place for the cattle ticks, and 
lowlands subject to more or less regu- 
lar overflows as a rule are only 
lightly infested, if at all. 

The time required for freeing pas- 
tures in the southern part of the in- 
fested area may be considerably less 
in many localities than that indicated 
in the first part of Table 1, yet the 
safest plan is to follow the table in 
most localities in the South. There is 
little doubt that in most regions in the 
northern half of the infested area the 
periods are longer. Cotton ' obtained 
at Knoxville, Tenn., during the years 
from 1907 to 1909, inclusive, the peri- 
ods given in the lower part of Table 1. 

According to the experiments con- 
ducted by Cotton, the normal duration 
of an infestation may be considerably 
shortened or even suddenly brought to 
an end in infested pastures and fields 
by the occurrence of exceptionally cold 
weather. He found that a certain 
percentage of engorged females are de- 
stroyed by a temperature of 23° F., 
that all engorged females are de- 
stroyed by a temperature of 14° F. 
when not provided with a protective 
covering, and that ticks provided with 
a covering of dry chaff were able to 
survive a temperature of 12° F., but 
if the covering is wet they are killed 
as readily as when unprotected. It 
was found also that ticks that have 
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4 Bulletin 72, Bureau of Entomology, U. S. Department of Agriculture. 
5 Bulletin 130, Bureau of Animal Industry, U. 8. 
€Cireilar 10, State Crop Pest Commission of Louisiana. 

7 Bulletin 94, Agricultural Experiment Station of the University of Tennessee. 









deposiced some eggs are much more 
readily destroyed than those that haye 
not done so. In addition it was dem. 
onstrated that all unprotected eggs 
and all seed ticks are destroyed at 
temperatures of 4° F. and 2° F., ra 
spectively, but that eggs protected by 
dry litter can endure a much colder 
temperature. It is thus seen that the 
infestation of fields may be greatly re. 
duced during cold spells and, if the 
temperature falls to about zero, may 
be entirely destroyed. In case the 
temperature falls only to a point at 
which all the females are destroyed, 
the only result accomplished will be 
a shortening of the period of infesta- 
tion. 

It would be well for stock owners, 
in eradicating ticks, to take advan- 
tage, so far as practicable, of all zero 
weather. It should be remembered, 
however, that cattle even during the 
coldest weather are likely to harbor 
ticks which will be unaffected by the 
low temperature. The ticks when 
they drop will reinfest the place; con- 
sequently, when a spell of zero weath- 
er occurs, if the cattle are not on the 
fields, pastures, or ranges they should 
not be returned to them until freed 
of ticks. If on pasture they should be 
removed at once and not returned un- 
til made free of ticks by one of the 
methods suggested in this bulletin. 



























TIME REQUIRED TO FREE CATTLE OF TICKS 
ON INFESTED FIELDS 


Although the method is not often 
used, it is nevertheless possible to free 
eattle of ticks by placing them on a 
series of uninfested fields. This plan 
is based on the fact that the female 
tick must drop from the host to the 
ground before eggs can be laid and 
before young ticks will develop. 

The shortest time in which seed 
ticks appear after engorged females 
have been dropped is 20 days. Conse- 
quently, cattle placed on a tick-free 
field during the warmer part of the 
year are not in danger of becoming 
infested again with young ticks until 
20 days have elapsed. The time re- 
quired for all the ticks to drop after 
eattle have been placed on uninfested 
land varies with the temperature, be- 
ing much longer in winter than in 
summer. Beginning at various times 
of the year, the time required is given 
in Table 2. 
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TapiE 2.—Time required for all ticks 
to drop from cattle placed on tick- 
free land 


: All ticks will 
When ticky cattle are placed on aed 
tick-free land during— peep om 


IM nse tndwameenasanan= Six weeks. 
September 0. 
October Eight weeks. 
November Nine weeks. 
January -- Ten weeks. 
February---- core weeks. 
March ----- ‘ 0. 
April_-- Six weeks. 
Do. 
"i Do. 

Five weeks. 








Freeing cattle of ticks by rotation 
on tick-free land.—The plan of freeing 
cattle of ticks by changing them from 
one lot or field to another is as fol- 
lows: Beginning at any time of the 
year from March to September, in- 
elusive, in the southern half of the 
infested area, the cattle are removed 
from the tick-infested pasture they 
have been occupying to a tick-free lot 
or field and left there for not more 
than 20 days. During that time a 
considerable number of ticks will drop. 
In order to prevent the cattle from 
becoming reinfested (by seed ticks 
resulting from eggs laid by females 
that have dropped), the herd is then 
changed to a second tick-free inclosure 
for 20 days longer, and if they are 
not free of ticks by that time, they are 
placed in a third tick-free inclosure 
for 20 days more. Should the two 
changes at intervals of 20 days have 
been made, 60 days will have elapsed, 
which, during the time of year indi- 
cated, is ample time for all ticks to 
have dropped, and the animals are 
ready to be placed on a tick-free pas- 
ture or field without danger of be- 
coming reinfested. The periods to 
free cattle (given in Table 2) are be- 
lieved to be ample. It is a wise pre- 
caution, however, to examine the cattle 
carefully for ticks before placing them 
in the uninfested field they are to 
occupy. 

From October to February, inclu- 
Sive, the time required for seed ticks 
to appear after females have dropped 
is much longer than the time neces- 
sary for all the ticks to drop from 
cattle. Consequently, if it is desired, 
the herd may be left on the same field 
for the required length of time with- 
out danger of reinfestation. 

Table 3 gives the approximate dates 
when ticky cattle are in danger of 
reinfestation when placed on tick-free 


land at various times of the year. 
The first section applies to most locali- 
ties in the southern half of the in- 
fested region, and the second section 
to localities having temperature con- 
ditions about the same as Knoxville, 
Tenn, 


TABLE 3.—Date on which seed ticks 
will appear after ticky cattle have 
been placed on tick-free land 


BASED ON DATA OBTAINED AT BATON ROUGR, 
LA,, AUBURN, ALA., AND DALLAS, TBRX. 


Date 

seed 

Date cattle placed on tick-free pastures = 
wil 

appear 





BASED ON DATA OBTAINED AT KNOXVILLE, 
TENN. 
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ARSENICAL DIPS 


PROPERTIES OF SUBSTANCES USED IN 
MAKING ARSENICAL DIPS 


The successful preparation of an 
arsenical dip calls for some knowledge 
of the properties of the raw materials. 


WHITE ARSENIC 


White arsenic (arsenic triovride, 
arsenious or arsenous oxide or acid) 
must be purchased in the form of a 
fine powder and under a guaranty of 
98 or 99 per cent purity. Water, 
even when boiling, dissolves it only 
slowly, but by the use of certain other 
chemicals it may readily and abun- 
dantly be brought into solution. 

One must never forget that white 
arsenic is a violent poison to man and 
animals. So are the concentrated 
dips prepared from it. The precau- 
tions necessary for safety will be dis- 
cussed under a separate section, and 
any person who has anything what- 
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ever to do with arsenical dips is ad- 
vised to read it often enough to keep 
the points fresh in mind. 


CAUSTIC SODA 


Caustic soda (sodium hydrozide), 
on acount of its wide range of appli- 
cation by chemists, pharmacists, and 
manufacturing industries, occurs com- 
mercially in a number of different 
forms, as powder, sticks, solid masses, 
or broken fragments; in color it ranges 
from pure white to grayish or brown- 
ish tints. For the use of chemists 
and pharmacists it is put up in glass 
bottles; for industrial purposes it is 
supplied in various-sized cans or 
drums of thin sheet iron. The latter 
is the variety that should be pur- 
chased for making dip. The 5 or 
10-pound can is the best size to buy 
for home use; larger consumers prob- 
ably can handle the material in 
larger drums conveniently and of 
course more economically. The pur- 
chaser must make sure that the con- 
tents of the drum he contemplates 
buying are in fragmentary form, for 
some caustic soda is run into drums 
in a melted condition and on cooling 
forms a single solid cake, which is 
not adapted for the present purpose. 
It always should be purchased under 
a guaranty of not less than 85 per 
cent actual caustic soda. 

Jaustic soda is an intensely active 
and powerful substance. When ex- 
posed to the air it strongly attracts 
moisture, increasing in weight and 
becoming pasty, while at the same 
time it becomes contaminated with 
sodium carbonate through absorption 
of carbon dioxide. Hence it always 
must be purchased in original con- 
tainers, never in bulk; the container 
must not be opened until just before 
the material is to be used; the sub- 
stance must not be allowed to stand 
exposed to the air, and if any is left 
over which is to be kept for subse- 
quent use it must be immediately 
transferred to a tin pail provided with 
a tight-fitting cover. 

Owing to the intense chemical ac- 
tivity of caustic soda it is extremely 
corrosive in its effect upon skin or 
clothes, and upon the lungs if its dust 
is inhaled. Therefore it is necessary 
to handle it gently to avoid the rais- 
ing of dust and to wash off at once 
with water any which may touch the 
skin or clothing. 

LYE 


Lye designates a grade of caustic 
soda put up primarily for domestic 


use, such as making soap from waste 

grease and for general cleansing. It 

is sometimes of very inferior quality, 

If a guaranty regarding its purity can 

be obtained, it may be used for dip 

making, in case of necessity, in the : 
same proportions as caustic soda. 


SODIUM CARBONATE 


Sodium carbonate is sold in a num- 
ber of forms which differ greatly in 
strength, that is, in the proportion of 
actual sodium carbonate they contain, 
Consequently the cheapest in cost per 
pound may not be the most economi- 
cal to use. Soda ash is the strongest, 
but is not recommended for the home 
preparation of dips. It is of uncer- 
tain strength when purchased and be- 
comes weaker on exposure to air, 
while in contact with water it lumps 
badly and dissolves slowly. Sal soda 
is the weakest and probably the least 
economical form, but because it is so 
well known and so easily obtained it 
has been the most generally used form 
of sodium carbonate for homemade 
dips. Its relative weakness is due to 
the fact that almost two-thirds of it 
is water, combined as “ water of crys- 
tallization.””. When fresh it consists 
of large, nearly transparent crystals, 
but on exposure to air it tends to fall 
to a white powder. This change is 
simply due to the evaporation of the 
water of crystallization, and conse- 
quently the material becomes stronger, 
almost approaching monohydrated so- 
dium carbonate. This latter  sub- 
stance is a coarse, granular powder, 
containing only about one-seventh of 
its weight of water of crystallization, 
and is very little affected by exposure 
to air. Sesquicarbonate of soda is 
still another form which is stronger 
than sal soda, containing less than 
one-third of its weight of substances 
not actual sodium carbonate. It is 
likewise little affected by air. 

Both monohydrated carbonate and 
sesquicarbonate dissolve readily and 
can replace sal soda to excellent ad- 
vantage provided their composition is 
guaranteed by a reliable firm. In 
calculating formulas and costs it may 
be assumed that 10 pounds of sal soda 
can be replaced by 4%, pounds of the 
monohydrate or 5 pounds of the ses- 
quicarbonate. 


PINE TAR 


Pine tar when fresh is semiliquid, 
but with age becomes granular and 
nearly solid, in which condition it is 
of less value. Mixed with it is usually 
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more or less water of decidedly acid 
properties (pyroligneous acid), which 
on standing tends to float on the sur- 
face and should be dipped or poured 
off before the tar is used. 

Tar is heavier than water and when 
stirred with it usually forms a very 
poor mixture from which most of the 
tar rapidly settles out, but when the 
water is of just the right temperature 
and somewhat alkaline a fairly stable 
suspension generally may be obtained. 
When previously treated with caustic 
soda sufficient to combine with a con- 
siderable proportion of the tar acids, 
or when blended with soap, the tar 
easily mixes with water and then 
forms a good and permanent emulsion. 


GENERAL COMPOSITION OF DIPS 


All arsenical cattle dips contain ar- 
senious oxide as the active tick-killing 
agent. But since straight arsenious 
oxide—that is, white arsenic—is so 
slowly soluble in water, some chemical 
agent such as sodium carbonate or 
hydroxide is necessary to bring it into 
solution. In this way the white ar- 
senic is changed to sodium arsenite. 
If certain manufacturing difficulties 
can be overcome it is possible that 
sodium arsenite of reliable composi- 
tion may appear later on the market. 
Such a material could be dissolved 
directly in water and the trouble of 
making the compound from white ar- 
senic and caustic soda would be 
avoided. 

But a plain water solution of sodium 
arsenite, however obtained, does not 
make an entirely satisfactory dip. 
Better results follow when pine tar 
is added. Possibly the pine tar in- 
creases the wetting or spreading power 
of the bath, which naturally results 
in better penetration and effectiveness 
against ticks and less risk of blister- 
ing cattle. It is probable that the pine 
tar also makes the sodium arsenite 
adhere better, so that it will less read- 
ily wash off in rain, or dust off in 
dry weather. Perhaps it is distasteful 
to seed ticks so that they are less 


liable to attach to cattle after dipping. 
Probably, too, cattle are less inclined 
to drink the bath while going through 
the vat. 

Proprietary arsenical cattle dips ap- 

pear now to have passed the experi- 
mental stage and to have become es- 
tablished as reliable and useful prod- 
ucts. At any rate this can be said of 
the brands which have received per- 
mission for use in official dipping in 
place of the homemade dip. The for- 
mulas and standard samples of all 
such brands are in possession of the 
sureau of Animal Industry and the 
manufacturers are required to guaran- 
tee that their products as _ placed 
on the market will be kept up to 
standard and that all requirements of 
the bureau will be observed. Like the 
homemade dip they all contain sodium 
arsenite as the active tick-killing 
agent. They do not all contain pine 
tar, because that substance is difficult 
to blend into a highly concentrated 
product, but they all contain some 
other substance or mixture of sub- 
stances of such character and in such 
quantity as field trials have proved 
will produce the same effects. 

They are not regarded as any more 
effective or any milder on the cattle 
than properly prepared homemade 
dips. None the less they are undoubt- 
edly safer for general use because they 
offer decidedly fewer opportunities for 
making mistakes in the quantities used 
or in the operations gone through and 
also fewer chances for accidental poi- 
soning or other injury from the han- 
dling of powerful chemicals. Whether 
their higher cost is sufficiently out- 
weighed by these considerations is 
necessarily a matter for individual 
decision. 


MAKING THE S-B DIP ® 


Homemade dips usually are made 
after the “ S-B” formula. 

This calls for two stock solutions, 
arsenic stock and tar stock, which 
must not be mixed except in the di- 
luted dipping bath. 


8 Abbreviated from “ self-boiled,”” because sufficient heat to prepare the dip is generated 


by chemical action between the raw materials. 


The field men of the bureau do not agree 


on the best method of mixing. The truth is that several modifications give good results 
in the hands of experienced men and each man naturally prefers the one with which he 
is most familiar. The method of mixing here given is the original method published in 
Farmers’ Bulletin 603, and, all things considered, appears to be somewhat the safest to 
recommend for general use, particularly to those who must depend entirely on printed 
instructions. But a modification devised by Harry Grafke, of the Bureau of Animal 
Industry, may be of interest. He says: “In a 5-gallon kettle or metal pail place the 10 
pounds white arsenic, then add one-half gallon of cold water in small quantities at a 
time, and stir with a broad paddle until all the arsenic is wet. Place the 4 pounds of 
caustic scda in a gallon pail, add one-half gallon of water, and stir until the caustic soda 
is practically all dissolved. Lean the top end of the broad paddle against the top of the 
kettle containing the arsenic and without delay begin adding the caustic-soda solution in 
small portions, allowing it to run down the surface of the broad paddle into the arsenic 
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Arsenic stock requires the following 
materials ready to hand before start- 
ing: 

Pounds 


Caustic soda 
White arsenic 
Sal-soda crystals 

There should be also some means for 
heating the solution in case, as some- 
times happens because of impure ma- 
terials, lack of skill, or some unfore- 
seen circumstance, the heat created by 
mixing the materials should be in- 
sufficient to dissolve all the arsenic. 

In a 5-gallon kettle or metal’ pail 
place the 4 pounds of caustic soda, add 
1 gallon of cold water, and stir with 
a stick until the caustic soda is prac- 
tically all dissolved. Without delay 
begin adding the white arsenic, in por- 
tions of a pound or two at a time, as 
fast as it can be dissolved without 
eausing the solution to boil, stirring 
all.the time. If the liquid begins to 
boil, stop stirring and let it cool slight- 
ly before adding more arsenic. The 
secret of success is to work the ar- 
senic in fast enough to keep the solu- 
tion very hot—nearly but not quite 
at the boiling point. The result should 
be a clear solution, except for dirt. 
If the liquid persistently remains mud- 
dy or milky, it may be because the 
operation has been conducted so fast 
that much water has been boiled out 
and sodium arsenite is beginning to 
crystallize, so add another gallon of 
water and stir. If the solution does 
not then clear up, the caustic soda 
must have been very low grade, and 
the undissolved substance must be ar- 
senic. In that case, put the kettle 
over the fire, heat nearly, but not 
quite, to boiling, and stir. As soon 
as the solution of arsenic is complete, 
dilute to about 4 gallons, add the 
sodium carbonate, and stir until dis 
solved. 

Cautions: It is necessary to avoid splash- 
ing. Hence, never work hurriedly; stir 
deliberately and regularly; do not dump 
in the arsenic and sal soda, but carefully 


slide them in from a grocer’s scoop held 
close to the side of the pail and to the 


surface of the liquid. Perform the whole 
operation in a well-ventilated place and 
avoid inhaling steant. 

After the solution has become cold 
add water to make it to exactly 5 gal. 
lons,” mix well, let settle, and draw 
off into containers which can be tight. 
ly corked or otherwise closed. Jugs 
or demijohns are best, but tin cans 
will serve if occasionally inspected for 
leaks which may occur after a time 
through the action of the solution 
upon the solder of the can. 

Tar stock is prepared thus: 

In a large metal pail dissolve three- 
fourths of a pound of caustic soda in 
1 quart of water, add 1 gallon of pine 
tar, and stir thoroughly with a 
wooden paddle until the mixture, 
which at first looks streaked and 
muddy, brightens to a uniform, thick 
fluid somewhat resembling molasses, 
Test it by letting about a teaspoonful 
drip from the paddle into a glass of 
water (a glass fruit jar or a wide- 
mouth bottle will do) and stirring 
thoroughly with a sliver of wood. It 
should mix perfectly with the water. 
Globules of tar which can be seen by 
looking at the glass from underneath 
and which can not be blended with 
the water by repeated stirring indicate 
that more caustic-soda solution ig 
needed. In that case make up more 
caustic-soda solution of the same 
strength and add it, not more than a 
pint at a time, with thorough stirring, 
until the desired effect is produced. 

If an appropriate glass vessel for 
making the test is not at hand, take 
a little of the mixture between the 
fingers, then dip the fingers under 
water and try to rub off the tar. It 
should leave the fingers perfectly 
clean after a litle rubbing with water. 
If an oily coating remains, more caus- 
tic-soda solution is needed. Such an 
extra addition of caustic soda will be 
required only in case of a very low- 
grade chemical or a very highly acid 
tar. The tar stock should be kept in 
closed containers, such as a pail with 
a friction top. 


in such a way as to avoid splashing. If the solution begins to boil considerably stop 
adding the caustic-soda solution for a moment. Occasionally stir the mixture while the 
caustic-soda solution is being added, after which continue to stir until all the arsenic is 
dissolved. Without allowing the liquid to cool, add the sal soda and stir for a few 
moments, then add 1 gallon of water and continue to stir until the sal soda is completely 
dissolved.”” According to Doctor Grafke, this method is preferred by a considerable num- 


ber of experienced men. 


®The chemicals employed have no effect upon iron. They will, however, grt | cor- 
rode zinc, tin, or solder; hence a soldered pail must be watched for leaks and is 


far 


inferior to a seamless pail, stamped from a single sheet of iron. A tinned pail is pre 
ferred to a galvanized one, but a plain iron, seamless pail or an iron kettle should be 


obtained if possible. 


10 Best done by previously determining by measurement the depth of 5 gallons of water 
in the kettle. Set the kettle exactly level and mark the depth on a stick held vertically 


on the center of the bottom, 





Cattle-Fever Ticks and Methods of Eradication 


The quantity of S-B arsenic stock 
or of tar stock made in one operation 
can be varied as desired, provided the 
above-given proportions of the ingre- 
dients are adhered to. But one 
should attempt to work the S-—B for- 
mula on a larger scale only after skill 
and experience have been acquired. 


MAKING THE BOILED DIP 


The boiled dip is less convenient 
than the S—B dip, but the final com- 
position and effect of dipping baths 
prepared from the two is the same. 

To make a 500-gallon bath provide: 
Sal-soda crystals _..._._.---... 24 pounds. 
White arsenic 8 pounds. 
Pine tar 1 gallon. 

Put 25 gallons of water into a kettle 
or tank of from 40 to 50 gallons’ capac- 
ity, heat to boiling, and add the sal 
soda. When this has dissolved add 
the white arsenic, then boil and stir 
for 15 minutes or longer, until the 
white arsenic has entirely disappeared. 
If intended for immediate use cool to 
140° F. (by addition of cold water if 
desired), then pour in the pine tar 
in a thin stream while constantly and 
vigorously stirring the solution. Im- 
mediately empty the liquid into the 
dipping vat, which has already been 
three-fourths filled with water, and 
stir thoroughly. 

All the utensils must be free from 
greasy or oily matter which would 
coat the arsenic and hinder its solu- 
tion. The operation of boiling re- 
quires constant attention to avoid loss 
by foaming. Hard water may be used, 
but in that case considerable undis- 
solved material which, however, does 
not contain any arsenic, may be left 
after boiling. 

For a stock solution to be kept on 
hand and used when needed add no 
tar, but after the solution has become 
cold make it up to 25 gallons, stir 
well, let settle, and draw off into con- 
tainers which can be well closed. In 
this case the tar stock previously de- 
scribed is also required. 


DILUTING THE DIP TO FORM A BATH 


First run water into the vat about 
three-fourths up to the dipping line, 
at which its capacity must be known. 
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If tar stock is to be used the neces- 
sary quantity will be one-third of a 
gallon for every 100 gallons of vat 
capacity. Measure it out, mix it with 
two or three times its volume of water 
and pour it along the surface of the 
water in the vat, stirring a little. 

Every 100 gallons of standard- 
strength™ bath calls for 134 pounds 
white arsenic, which quantity is con- 
tained in four-fifths of a gallon of S-B 
stock or in 5 gallons of boiled stock. 
From these figures the quantity of 
arsenic or stock needed to charge the 
vat may be calculated. Or one may 
base the calculation on the following 
facts: 

One pound of white arsenic will make 
62% gallons of bath. 

One gallon of S—B stock will make 125 
gallons of bath. 

One gallon of boiled arsenic stock will 
make 20 gallons of bath. 

All solutions of arsenic are consid- 
erably heavier than water and if care- 
lessly put into the vat they may plunge 
to the bottom and be difficult to mix. 
Therefore always pour the arsenic 
stock or a proprietary dip in a thin 
stream evenly along the vat except at 
the shallow exit end. Another pre- 
caution to be taken in handling pro- 
prietary dips is never to mix them 
first with small quantities of water, 
which may “ break” them. Pour them 
directly into the water in the vat. 

Finally add water up to the dip- 
ping line and stir well. An excellent 
way to stir is by a pail tied to a rope. 
Sink it at the entrance end of the 
vat and haul it along the bottom to the 
exit. Then raise it, throw it back to 
the entrance end, and haul through 
again, repeating as many times as 
necessary but always hauling through 
in the same direction. 

The standard-strength bath pre- 
pared as above contains practically 
0.19 per cent arsenious oxide when 
fresh. After use oxidation may set in 
and weaken it, but it will not need to 
be strengthened so long as it tests not 
less than 0.175 per cent arsenious 
oxide. 

To make up small quantities for 
spraying, to each 5 gallons of water 
measured out add first 2 fluid ounces 
(4 tablespoonfuls) of tar stock, and 


The standard strength here referred to is that employed throughout the area in which 


cooperative tick eradication is conducted. 


It is based on the supposition that the cattle 


will be dipped every two weeks throughout the season and meanwhile will remain under 


quarantine. 
must be taken that the 
stronger dip, namely, from 0.22 to 0.24 
done under supervision of an employee o 


If, however, they are to leave the quarantined area special precautions 
carry no tick infection, and consequentl 

er cent arsenious oxide. 
the Bureau of Animal Industry and in accord- 


they are subjected to a 
The dipping must be 


ance with regulations published in B, A. I. Order 292, 
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then 51% fluid ounces of S-B stock or 
2% pints of boiled arsenic stock. 

The standard strength of bath 
should be adhered to so far as pos- 
sible because its effectiveness against 
ticks will effect eradication in the 
least time and with fewest dippings. 
But if time is not pressing it is some- 
times best to begin with a lower 
strength, say 0.14 or 0.15 per cent, and 
gradually work up to full strength as 
the cattle become accustomed to the 
treatment. This is certainly a wise 
method for the individual cattle owner 
who is outside the area of cooperative 
work and who lacks aid and advice 
from experts. Weather conditions also 
need to be considered. Hot or moist 
weather is more trying to the cattle 
than cool or dry weather. The longer 
the time needed for the cattle to dry 
off after dipping, which of course pri- 
marily depends on the proportion of 
moisture in the air, the more liable 
they are to show blistering or other 
injury through the continued absorp- 
tion of arsenic by the skin. The com- 
bination of heat and moisture is par- 
ticularly bad and under such condi- 
tions it may be desirable, unless other 
conditions prohibit, to use the bath 
somewhat weaker than _ standard 
strength. Table 4 shows the quanti- 
ties of arsenic and stock solutions con- 
tained in 100 gallons of bath of differ- 
ent strengths, so that the quantities 
necessary to charge a vat of any size 
at any strength can be found by simple 
multiplication. 


TABLE 4.—Composition of dipping baths 


Saat 
Per 100 gallons of bath 


Actual | seiipiee is 
arsenious 
oxide White S-B Boiled 
arsenic stock stock 
i 


Pounds | Gallons | Gallons 
0.42 | 0, 21 
: - 25 

. 29 

33 

. 38 

. 42 


- 50 
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REPLENISHING THE BATH AND COR. 
RECTING 1TS STRENGTH 


As dipping goes on the bath natur- 
ally needs_ replenishing, and its 
strength probably needs correction 
from time to time. The causes which 
may lead to changes in the strength 
of arsenical baths, together’ with 
methods for making chemical tests, 
have been discussed elsewhere.” Be- 
fore leaving the vat after dipping one 
may measure the depth of the bath 
or mark its level on the side of the 
vat. But even then at the next dip 
ping one can not be certain just how 
much a change of level has affected 
the strength of the bath. For in- 
stance some of the bath may have 
leaked out from the bottom while rain 
water has run in from the top. Fur- 
thermore certain microorganisms can 
grow in the bath in spite of the pres- 
ence of the poisonous arsenic, and can 
greatly affect its strength. As already 
mentioned, the active ingredient of the 
bath is sodium arsenite. The micro- 
organisms in the process of growth can 
transfer oxygen from the air to the 
sodium arsenite, thus converting it to 
sodium arsenate, a distinctly different 
compound of arsenic and much less 
poisonous to ticks. 

The rate at which a bath may lose 
strength through oxidation depends 
on conditions and is very variable, but 
ordinarily is sufficiently rapid to 
weaken the bath decidedly in a month 
or two. There is, also, a certain spe- 
cies of microorganism which can grow 
in baths through which large num- 
bers of cattle are passed frequently 
and which operates in precisely the 
opposite manner from those men- 
tioned above, namely, by reducing ar- 
senate to arsenite, thus rendering the 
bath stronger. 

It is therefore plain that the only 
sure way to get proper results from suc- 
cessive dippings in the same bath is 
to make a chemical test of its strength 
shortly before each dipping. ‘The Bu- 
reau of Animal Industry provides all 
officials engaged in cooperative eradi- 
eation work with outfits for making 
this test. It is easily carried out by 
a properly qualified person, and the 
cattle owner who dips privately should 
have his baths tested in the same 
way. If a sample must be sent away 
for test certain precautions are nec- 
essary. First stir the bath well. Fill 
the bottle (not less than one-fourth 
pint) nearly to the neck and at once 
carefully add concentrated formalde- 


2, §. Department of Agriculture Bulletin 259. 
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hyde“ (which is cheap and can be ob- 
tained from a druggist) with a medi- 
cine dropper in the proportions of 5 
drops to each one-fourth pint. Cork 
tightly and send at once. 

No anxiety need be felt regarding 
the accumulation of oxidized arsenic 
in the bath during a single season’s 
use. Experiments by the Bureau of 
Animal Industry have shown sodium 
arsenate to be far less injurious to 
eattle than sodium arsenite. Field 
experience, too, indicates that under 
ordinary conditions, provided the vat 
has been cleaned out and freshly 
charged in the spring, danger of in- 
jury from this cause need not be con- 
sidered. 

In practice, baths nearly always are 
both strengthened and replenished in 
one operation, and it is decidedly the 
simplest and best procedure. First, 
run water in up to the dipping line, at 
which the capacity is known, and stir 
thoroughly. Take out a sample and 
test it to determine the per cent of 
arsenious oxide. Then find out, by 
referring to Table 4, how much arsenic 
or stock, whichever is to be used, is 
actually contained in 100 gallons of 
the bath as it stands. Subtract that 
quantity from the quantity which cor- 
responds to the desired strength of 
bath, and multiply the remainder by 
the number of hundreds of gallons of 
vat capacity. This calculated quan- 
tity of stock, by strict mathematics, is 
not quite sufficient to reach the de- 
sired percentage, particularly if the 
comparatively weak-boiled stock is 
used, but it will be close enough for 
all practical purposes. 

Another method of calculation which 
requires no reference table and is 
particularly useful when proprietary 
dips are employed, is the following: If 
it is not already known, calculate the 
quantity of arsenic or concentrate 
which would be needed to make up an 
entirely fresh charge of the desired 
Strength. Then determine the frac- 
tional part of this quantity necessary 
to raise the strength of the existing 
bath to the desired point. For ex- 
ample, suppose 10 gallons of a certain 
proprietary dip is required for a fresh 
charge of the vat to the desired 
strength of 0.18 per cent arsenious 
oxide, while the strength of the bath 
actually in the vat is found by test 
to be 0.15 per cent. Then the bath is 
too weak by 0.03 per cent, and three- 


eighteenths of 10 gallons of the dip 
will have to be added. 

In course of time filth and mud 
will accumulate in the bath to such an 
extent that the vat will need to be 
emptied, cleaned out, and recharged. 
Cattle dipped in a bath loaded with 
filth and mud will necessarily carry 
out more bath on their bodies, and so 
more arsenic than they should; also, 
they will dry off more slowly, and 
very naturally will be more likely to 
be blistered. By the same line of 
reasoning some field men of the Bu- 
reau of Animal Industry say that 
after a vat has been charged no more 
tar or tar stock should be added in 
replenishing the bath, particularly if 
work oxen are to be dipped. From 
experience they have come to believe 
that tar cements together the filth and 
mud carried out by the animals and 
so increases the chance of injury. At 
any rate it appears to be good practice 
to reduce the quantity of tar added as 
the bath becomes dirtier. 

On similar grounds is based the im- 
portant general rule never to use in 
the spring a bath carried over the 
winter. Such a bath usually will have 
become largely oxidized so that when 
brought up to strength as respects ac- 
tual arsenious oxide it may be danger- 
ously high in total arsenic. It is at 
the first one or two dippings in the 
spring that cattle are most prone to 
suffer injury, especially when they 
have come through the winter in poor 
condition or are still in long hair. 
They must therefore at least be given 
the advantage of being dipped in a 
fresh, clean bath. 


PRECAUTIONS IN THE USE OF ARSENIC 
AND ARSENICAL DIPS 


The fact that arsenic is a violent 
poison is what renders it valuable, for 
the fever tick is hard to kill. But, 
like a keen-edged tool, it may be decid- 
edly dangerous if ignorantly or care- 
lessly handled. Three possibilities of 
danger must be kept constantly in 
mind; danger to oneself, danger to 
other persons, danger to animals. 

The dry, powdered white arsenic 
should be kept in a tightly covered 
pail, plainly labeled. Paper bags are 
unsafe because they easily burst, and 
arsenic so scattered about looks harm- 
less enough. In weighing or otherwise 
handling the arsenic avoid raising dust 
or breathing it in, if raised, and keep 


13This is to act as a preservative against microorganisms, which may act much more 
rapidly in a small sample than in the original bath in its comparatively cool location 
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it off the skin and clothing. In mix- 
ing or boiling stock solutions work 
only in a well-ventilated place, and on 
the windward side of the kettle so that 
steam arising from it will not be in- 
haled. 

The stock solutions are in some re- 
spects more dangerous than the orig- 
inal substance because the arsenic in 
them is already in solution and can act 
very quickly. If any gets on the skin 
or clothing it must be washed off with- 
out delay. Cattle must be kept away 
from such solutions or from anything 
that has been in contact with them, for 
cattle craving salt have been poisoned 
by licking the outside of leaky barrels 
and by licking the earth around dip- 
ping vats where a little concentrate 
had been carelessly spilled in charg- 
ing the vat. All such poisoned earth 
must be removed, buried, and replaced 
by fresh. 

The diluted bath is naturally much 
less dangerous, but no chances can be 
taken with it. No puddles from which 
animals may drink should be allowed 
to accumulate. The persons who do 
the dipping should not allow the skin 
or clothing to be wet by the dip any 
more or any longer than absolutely 
necessary. When spraying, the opera- 
tor should see to it that neither he nor 
the animals inhale any of the spray. 

When a vat is to be emptied the ap- 
proved practice is to run the waste 


bath into a pit properly guarded by a 
fence, where it will gradually seep 
away under the surface and do no 
harm, provided only that seepage can 
not be carried to a well, stream, or 
spring from which any person or do- 
mestic animal may drink. 

The symptoms of arsenical poison- 
ing are rather variable and also de- 
pend on the size of the dose and the 
method of administration. If an ani- 
mal sickens or dies shortly after dip. 
ping it by no means fo‘lows that ar- 
senical poisoning or any other effect 
of the dipping is the cause. Very few 
cattle relative to the total number 
dipped have suffered undoubted ar- 
senical poisoning and in most of the 
cases the cause could be traced to 
somebody’s error or carelessness. 

In regard to arsenical poisoning of 
human beings there is a standard an- 
tidote which may be obtained at any 
drug store with directions for use. It 
should be kept on hand for emer- 
gencies. If the antidote is not at 
hand the poison must be removed from 
the stomach by encouraging repeated 
vomiting, and soothing drinks such as 
milk, white of eggs and water, or 
flour and water must be freely given 
meanwhile. A suspected case of ar- 
senical poisoning must have the at- 
tention of a physician at the earliest 
possible moment, as sometimes the 
poison works very quickly. 





ORGANIZATION OF THE 
UNITED STATES DEPARTMENT OF AGRICULTURE 


May 15, 1929 


Secretary of Agriculiure.........-.......-- ARTHUR M. Hype. 

Assistant Secretary R. W. DuNwap. 

Director of Scientific Work__.......__--____ ! A. F. Woops. 

Director of Regulatory Work Water G. CAMPBELL. 

Director of Extension Work C. W. Warpurton. 

Director of Personnel and Business Adminis- W. W. StockBeRGER. 
tration. 


Director of Information M.S. E1isENHOWER. 
Solicitor R. W. WILuIAMs. 


Weather Bureau Cuarzes F, Marvin, Chief. 

Bureau of Animal Industry_.-.....-.----- Joun R. Monter, Chief. 

Bureau of Dairy Industry O. E. Reep, Chief. 

Bureau of Plant Industry Wituiam A. Taytor, Chief. 

Forest Service R. Y. Stuart, Chief. 

Bureau of Chemistry and Soils H. G. Kniaut, Chief. 

Bureau oj Entomology C. L. Maruatt, Chief. 

Bureau of Biological Survey Paut G. Repineton, Chief. 

Bureau of Public Roads Tuomas H. MacDonatp, Chief. 

Bureau of Agricultural Economics Nits A. Ousen, Chief. 

Bureau of Home Economics Louise StTan.ey, Chief. 

Plant Quarantine and Control Administration. C. L. Maruarr, Chief. 

Grain Futures Administration J. W. T. Duvet, Chief. 

Food, Drug, and Insecticide Administration... Water G. CAMPBELL, Director of 
Regulatory Work, in Charge. 

Office of Experrment Stations KE. W. AuuEN, Chief. 

Office of Cooperative Extension Work C. B. Smitu, Chief. 

Library CiarRiBEL R, Barnett, Librarian. 


This bulletin is a contribution from 


Bureau of Animal Industry Joun R. Mouser, Chief. 
21 


ADDITIONAL COPIES 
OF THIS PUBLICATION MAY BE PROCURED FROM 
THE SUPERINTENDENT OF DOCUMENTS 
U.8.GOVERNMENT PRINTING OFFICE 
WASHINGTON, D. C. 
AT 


5 CENTS PER COPY 
Vv 








Supa 





hh wat Pi Pee 


= (3s 4 MBSE 5 RR n & PLS BY 3 ss 3 
‘<6 Se Gr BPG DiGi OM (LN Ee Me we 


CR Bik ft Re AON Nee te 


| CATTLE-FEVER TICKS 
AND METHODS 
OF ERADICATION 





HE ERADICATION of the cattle tick from the 

Southern States is a problem of prime impor- 
tance to the agricultural welfare of the entire 
country. 

The elimination of the tick will give a very great 
impetus to the cattle and dairy interests, especialfy 
of the South, where agriculture will be placed on a 
more scientific and profitable basis. 


Although the eradication of the tick will be of 
greatest advantage to the States in which ticks are 
found, the benefits will be enjoyed also by all other 
sections. In consequence the problem, in large 
measure, is one of national importance. 


A number of publications on the cattle tick, its 
habits, and methods of eradication have been issued 
by the United States Department of Agriculture and 
by various investigators in the Southern States. 
This bulletin, prepared for the use of farmers, stock- 
men, and other interested persons, brings together, 
from the various sources, practical and useful infor- 
mation regarding the tick and its eradication. It 
supersedes Bureau of Animal Industry Circular 207 
and Farmers’ Bulletins 498 and 603, which are no 
longer available for distribution. 


Issued October, 1919 
Revised August, 1930 


Washington, D. C. 
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PROGRESS IN TICK ERADICATION 


HE CAMPAIGN to eliminate the cattle-fever tick (Boophilus 

annulatus) from the United States has been conducted by the 
Bureau of Animal Industry ever since 1906, in cooperation with 
the authorities of the affected States. When this cooperative project 
was undertaken, 985 counties in 14 Southern States, including also 
Missouri and Kentucky, and in southern California (fig. 5) were 
under Federal quarantine because of tick infestation. Much of this 
territory, through the application of the methods of eradication 
described in this bulletin, has been released from quarantine, and 
in considerable additional areas the work of eradication is well 
under way. 

The methods of eradication have been improved upon from time 
to time as new facts became known, and it may be stated that the 
methods have reached such a degree of perfection and have had 
such a wide, practical test, that the question of how to eradicate 
ticks is no longer an essential part of the problem. The main part 
of the task is to have hearty, vigorous, and conscientious coopera- 
tion of the people. In other words, the work will progress just as 
rapidly as the people desire that it shall. 


REASONS FOR ERADICATING THE CATTLE TICK 


Several species of ticks occur on cattle in the Southern States, 
but the one that chiefly concerns us here is that commonly called 
the “ cattle-fever ” or “ Texas-fever ” tick (Boophilus annulatus). It 





1Much of the information in this bulletin relating to the life history of the tick and 
methods of eradication has been taken alnrost verbatim from Farmers’ Bulletin 498, by 
H. W. Graybill, with slight revisions by the late B. H. Ransom, chief of the Zoological 
Division of the bureau. Mr. Chapin prepared that portion of the bulletin relating to 
arsenical dips. 
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is the one most frequently found on cattle in the South and is much 
more abundant than any of the other species. When the losses 
caused by this parasite are once thoroughly understood by farmers 
and stockmen, arguments in favor of tick eradication should not 
be needed. Some of the losses are not directly noticeable and con- 
sequently make little impression, while others properly chargeable 
to the tick are frequently attributed to other causes. 

Every cattle raiser and feeder and every dairyman in tick-infested 
territory can form some estimate for himself of the losses he person- 
ally sustains through the agency of the tick and thus form somé idea 
of the enormous total burden this parasite places on the cattle indus- 
try of the quarantined area. Aside from the fact that the tick is the 
only known natural agent through which the disease, tick fever, 
is transmitted from animal to animal, and that the destruction of 
the tick will result in eliminating this disease, the damage done 








Figure 1.—On the tick-quarantine line. Quarantine measures, necessary in protecting 
tick-free sections of the country, are troublesome and interfere with free trans- 
portation 






by the tick as an external parasite of cattle is sufficient to justiiy 
the most strenuous efforts for its extermination. 

It can be readily seen that the blood taken from cattle by the 
tick in its rapid development causes more or less impoverishment of 
the circulation, and that tick-infested cattle require more feed to 
meet the demands of the parasites in addition to the ordinary needs 
of the animal. The drain on the system is often so great, especially 
in hot weather, that cattle will lose flesh while on good pasture, 
thereby reducing their vitality and rendering them more susceptible 
to the inroads of disease. In young animals growth is retarded 
and they may never fully develop but remain thin, weak, an 
stunted. In milk cows this debilitating influence has the effect of 
greatly reducing the milk flow, and even the hide from a tick 
infested animal is of an inferior grade and reduced in value. 
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To prevent the distribution of ticks, the National and State Gov- 
ernments maintain quarantines (fig. 1) on the tick-infested areas. 
Since May 1, 1928, the interstate shipment of ticky cattle for any 
purpose has been prohibited, making necessary the trouble and ex- 
pense of dipping and freeing the cattle for shipping. (Fig. 2.) 
Formerly, animals coming from the infested area and sold for imme- 
diate slaughter under quarantine restrictions at northern markets 
brought from one-half to 1144 cents per pound less than the quoted 
market price. The decreased value thus established has reacted to 
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r'icuRE 2.—Inspecting cattle for ticks. The interstate movement of ticky animals is 
probibited, thus involving the trouble and expense of inspecting and dipping cattle 
for shipment to insure their being tick tree 


fix the value of all cattle in the quarantined territory, thereby reduc- 
ing the assets of the whole section. 

The Bureau of Animal Industry has received hundreds of letters 
from farmers and other interested persons, all residents of the south- 
ern territory which has been freed from ticks, testifying to the 
benefits derived from the destruction of the pest. The consensus of 
opinion in these letters indicates that on the average cattle are 
enhanced in value about $10 a head, they weigh one-fifth more, they 
grade one-fourth better, and they are safe from tick fever and from 
the shrinkage which it causes. It is also stated that the cattle indus- 
try in the South is increasing, that there is an increase in improved 
blood, that the milk yield of cows is increased about one-fourth, 
and that there is an increase of forage crops and silos. 

The South needs more and better livestock and a larger and better 
dairy industry, and these objects are being promoted greatly by the 
destruction of the tick. More than that, the increased production 
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of livestock, by reason of its important influence in maintaining and 
improving soil fertility, is of distinct benefit in increasing the yield 
of field crops. An incidental though important advantage of stock 
raising and dairying will be found in the distribution of the farmer's 
income throughout “the year, enabling him to live on a cash basis, 
Thus the benefits that will accrue to southern agriculture through 
exterminating the cattle tick will be far-reaching. 


LIFE HISTORY OF THE TICK 


To carry out methods of eradication successfully it is necessary 
to know the life history of the tick and the influence of temperature, 
moisture, and other 
climatic conditions 
on the various stages 
of its existence. In 
following the discus- 
sion of these mat- 
ters, the reader is 
asked to bear in mind 
that whenever the 
term “ tick ” or “ cat- 
tle tick” or “ fever 
tick ” is used it re- 
fers to the one spe- 
cies or kind, Boo- 
philus annulatus. 
The fever tick is 
sometimes confused 
Figure 3.—Southern scrub cow (left) with grade calf with a number of 

and better’ Hvestock "With the eradication of the fever Other ticks occasion- 

oak Ss ver ee nese ally: found on cattle 
which, so far as con- 


cerns the transmission of tick fever, are entirely harmless to them. 
Some of these ticks are illustrated in Figures 6 and 7, which will 
help the reader to distinguish between the various kinds. 

Cattle are the usual hosts for the fever tick. Frequently, horses, 
mules, deer, and sometimes even buffaloes and sheep serve as hosts. 
But none of the latter animals, with the possible exception of deer 
and buffaloes, are susceptible to tick fever; consequently they suffer 
from the tick as a simple parasite and not as a transmitter of disease. 
So far as deer and animals other than cattle, horses, and mules are 
concerned no consideration need be given them in practical tick erad- 
ication. In the case of horses and mules, however, it is often neces- 
sary to treat them the same as cattle. 

The tick spends only a part of its life on the body of the animal; 
the rest of the development occurs on the pasture. 





DEVELOPMENT ON THE GROUND 


In tracing the life history of the cattle tick it is convenient to 
begin with the large, plump, Pes een, engorged female tick 
(fig. 8), about half an inch in length, attached to the skin of a cow. 
During the few preceding days she has increased enormously in size 
as a consequence of drawing a large supply of blood, 
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d When fully engorged she drops to the ground and at once, espe- 
d cially if the weather is warm, begins to search for a hiding place on 
k moist earth beneath leaves or any other litter which may serve as a 
8 protection from the sun and numerous enemies or shield her from 
. unfavorable conditions. The female tick may be devoured by birds, 
h or destroyed by ants, or may perish as the result of low temperature, 
absence or excess of moisture, and many other unfavorable condi- 
tions; so that. many which fall to the ground die. 
During the spring, summer, and fall months egg laying begins 
in from 2 to 20 days, and during the winter months in from 13 to 
y 98 days, after the female tick has fallen to the ground. The eggs 
" are small, elliptical-shaped, at first of a light amber color, later 
. changing to a dark brown, and are about one-fiftieth of an inch in 
length. As the eggs are laid they are coated with a sticky secretion, 
2 which causes them to adhere in clusters and no doubt keeps them 
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Figure 4.—A southern packing plant, cattle in feed lot in foreground. The benefits 
S, that accrue through the extermination of the fever tick have a favorable influence 
. on business conditions in the South 
t § from drying out. During egg laying the body of the mother tick 


" § gradually shrinks, and finally is reduced to about one-third or one- 
e. — fourth its original size. Egg laying is greatly influenced by temper- 
re ature, being retarded or even arrested by cold weather. In the sum- 


l- — mer time egg laying may be completed as soon as four days after it 
s- — has begun, or by the end of about a week after the tick has dropped to 

the ground. It has been observed that if the ticks drop in the fall 
|; — of the year the egg-laying process may continue for as long as 151 


days. A tick may deposit from a few hundred to more than 5,000 
eggs, and when egg laying is completed the mother tick, having ful- 
filled her purpose, dies in a few days. 

After the eggs have been laid they must undergo a period of incu- 


0 : 
x | bation before they are ready to hatch. The period may be as short as 
; 19 days in the summer, or as long as 200 days if the fall and winter 
vo @ Seasons are involved. When incubation has been completed there 


issues from each egg a small, oval, six-legged larva or seed tick, at 
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first amber colored, later changing to a rich brown. After crawling 
slowly over and about the shell from which it has emerged, it usually 
remains more or less quiet for several days, after which it shows 
great activity, especially if the weather is warm, and ascends the 
nearest vegetation, such as grass, herbs, and even shrubs. 

Since each female lays an enormous mass of eggs at one spot, thou. 
sands of larve may appear in the course of time at the same place, 
The young ticks will ascend the near-by vegetation and collect on 
the leaves and other parts of plants. This instinct of the seed ticks 
to climb upward is a very important adaptation to increase their 
chances of reaching a host. If the vegetation on which they rest is 
disturbed they become very active and extend their long front legs 
upward in a divergent position, waving them violently in an attempt 
to seize hold of a host. 

During its life on the pasture the seed tick takes no food and 
consequently does not increase in size, and unless it reaches a host 































Ficurp 5.—Map showing areas quarantined on account of tick fever in 1906. Dotted 
lines show northern boundary of infected area at beginning of tick eradication. 
Copies of the regulations describing the present quarantined territory may be 
obtained on application to the Bureau of Animal Industry, Department of Agri 
culture, Washington, D. C. 


on which to live as a parasite, it dies of starvation. The endurance 
of seed ticks is very great, however, as they have been found to live 
more than eight months during the colder part of the year. For 
example, it is known that in the case of female ticks that dropped 
to the ground August 14, and deposited eggs that began to hatch 
September 9, all the seed ticks from the eggs were not dead until 
the following May 13, 246 days after hatching began, or 273 days 
after the females dropped from the cattle. Fortunately, however, 
seed ticks are not able to live nearly so long during warm weather 
and die within a few months in the summer. 


DEVELOPMENT ON CATTLE 


The parasitic part of a tick’s life begins when the larva or seed 
tick reaches a favorable host, such as a cow. The tick crawls up 
over the hair and commonly attaches itself to the skin of the escutch- 
eon, the inside of the thighs and flanks, or to the dewlap. It begins 
at once to draw blood and soon increases in size. In a few days 
the young tick changes from a brown color to white, and in from 
5 to 12 days molts or sheds its skin. The new form has eight legs 
instead of six and is known as a nymph, 
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Ficgurgs 6.—Various ticks that infest cattle. 1. Mature female cattle tick, enlarged ; 
la, same, natural size; 1b, head and shield of same, magnified 15 times. 2. Mature 
female castor-bean tick, enlarged; 20, head and shield of same, magnified 15 times. 
3. Mature female winter tick, enlarged; 3a, same, natural size; 3b, head and 
shield of same, magnified 15 times. 4. Mature female dog or wood tick, enlarged ; 
4a, same, natural size; 4b, head and shield of same, magnified 15 times 
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7.—Various ticks that infest cattle. 1. Mature female Lone Star _ tick, 
enlarged ; 1a, same, natural size; 1b, head and shield of same, magnified 15 times. 
Mature female ear tick, enlarged; 2a, same, natural size; 26, head of same 
protruding from beneath, magnified 15 times. 3. Mature female chicken tick, , 
enlarged; 3a, same, natural size; 3b, upper portion of same, head invisible, mag- 
nified 10 times. 4. Mature female European dog tick, enlarged; 4@, same, natural 
size; 4b, head and shield of same, magnified 15 times 
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In from 5 to 11 days after the first molt the tick again sheds its 
skin and becomes sexually mature. At this stage for the first time 
males and females can be distinguished with certainty. The male 
emerges from his skin as a brown, oval tick, about one-tenth of an 
inch long. He has reached his growth and goes through no further 
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TENGORGED ADULT FEMALE FEMALE LAYING EGGS 
FIGURE 8.—Cattle-fever ticks, magnified 5 times 


development, but later he shows great activity, moving about over 
the skin of the host. The female at the time of molting is slightly 
larger than the male. She never shows much activity, seldom mov- 
ing far from her original point of attachment. She still has to under- 
go most of her growth. After mating, the female increases very 
rapidly in size and has been known to become fully engorged as early 
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as 48 hours after the second molt, but usually at least 4 days are 
required for her engorgement. Commonly this period lasts from 
about a week to as long as 25 days. In exceptional cases, the time 
that elapses between the attachment of the tick as a seed tick and its 
dropping from the animal as a fully engorged female may be less 
than 20 days, but generally it is 3 weeks or a little more. The 
greatest length of time that a tick has been observed to stay on an 
animal is 66 days. 
SUMMARY OF LIFE HISTORY 


To sum up, on the pasture there are three stages of the tick—the 
engorged female, the egg, and the larva or seed tic k; and on the host 
animal are also three stages—the larva or seed tick, the nymph, 
the sexually mature adult of both sexes, and in addition the engorged 
condition of the female. 





METHODS OF ERADICATION 


In undertaking measures for eradicating the tick it is evident that 


the pest may be “attacked in two locations, namely, the pasture and | 
the cattle. Animals may be freed of ticks in two w ays: They may | 


be treated with a disinfectant that will destroy all the ticks present, 
or they may be pastured at proper intervals on tick-free fields until 
all the ticks have dropped. The method of freeing cattle from ticks 
by applying a solution that kills the ticks is the “method generally 
used. The pasture-rotation method is not only more complicated 
but the necessary tick-free fields are seldom available. 

In freeing pastures the method followed may be either direct or 
indirect. The direct method consists in excluding all cattle, horses, 
and mules from pastures until all the ticks have “died from’ starva- 


tion. This plan is seldom followed because the owner is usually not | 
willing to give up the use of his pasture even temporarily. The ~ 


indirect plan consists in permitting the cattle and other animals to 
continue on the infested pasture and treating them at regular inter- 
vals with agents destructive to ticks, thus preventing engorged 
females from dropping and reinfesting the pasture. All the seed 
ticks on the pasture, or those which hatch from eggs laid by females 
already there, will die eventually. Those that get on the cattle from 
time to time will be destroyed by the treatment, while those which 
fail to find a host will starve to death in the pasture. 


APPLICATION OF TICK-DESTROYING AGENTS 


Ticks on the cattle may be destroyed by using a tick-destroying 
agent, such as arsenic. The dipping vat is the best and cheapest 
means of applying the remedy, as it has the great advantage over 


spraying and hand applications in that thoroughness of treatment 


is practically assured. In cases of emergency or if the number of 


cattle to be treated is so small as not to w arrant the construction off 
a vat, spraying may be advisable. In spraying animals the work® 


should done with great thoroughness and every portion of the body 
should be treated. An animal can not be sprayed properly unless 
it is tied or otherwise controlled, nor can good results be obtained 
unless the hair and skin are thoroughly wetted. 
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DIPPING 


When eradication is undertaken, all the cattle, and also horses 
and mules, if infested or exposed, are treated regularly every 
two weeks. The purpose of these repeated treatments is to destroy 
all ticks that get on the animals before they have had a chance to 
mature and drop, thus pr eventing reinfestation of the pasture, farm, 
or range. If the treatment is thoroughly applied to every animal 
there will be no renewal of the infestation on the premises. The 
rattle will act simply as collectors of ticks which will be destroyed 
regularly by dipping every 14 days. 

Tf, however, because of lack of efficacy of the dip, imperfect appli- 
cation, or because of failure to dip all cattle systematically, some 
ticks escape treatment and reproduce, then the time that otherwise 
would be required for eradication will be prolonged indefinitely. 

The work of dipping is greatly facilitated by properly constructed 
vats with well-arranged pens and chutes. The little extra cost re- 
quired to put the dipping facilities in good working order will be 
more than repaid by the ease with which cattle may be handled 
and time saved in the operation. With reasonable care, dipping 
is a safe and simple treatment. The animals ‘eda be handled 
carefully and humanely. They should be watered not more than 
four or five hours prior to dipping, and should not be dipped while 
hot or if in an exhausted condition. After dipping, they should 
be handled quietly and not overheated. 


LENGTH OF TIME NECESSARY TO DIP 


The length of time it is necessary to continue systematic dipping 
to insure complete eradication may be determined by reference to 
Table 1. It will be evident that if all ticks are prevented, by dipping, 
from maturing and reinfesting a pasture, that pasture ‘should be 
tick-free in the same length of ‘time that it would take to starve the 
ticks if all cattle, horses, and mules were excluded. In the appli- 
cation of this knowledge, where dipping is the means of preventing 
pasture reinfestation, it will be nec essary to determine by careful 
inspection the time at which mature ticks are last found on the 
cattle, and to estimate the time dipping must continue from that 
date. 

In systematic tick eradication the most satisfactory results have 
followed when dipping is begun during March, for the reason that 
that is the beginning of the period when tick development is rapid 
and the length of time they will live on the host and on the pasture 
is shortest. Proper dipping of all cattle in a given area at 14-day 
intervals, beginning during March and continuing until November, 
will result in complete eradication of the cattle tick. 


PAINT-MARK CHECK 


To dip only a part of the cattle on a range or in an infested 
community delays completion of the work indefinitely. It is. there- 
fore, very important that a system of checking dipped cattle for 
identification be adopted, and for that purpose a “paint mark applied 
to each animal at the time of dipping will be found of great assistance 
in insuring disinfection of all cattle in large or rough pastures and 
on open ranges, In using this check the mark, made with a paint 
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prepared for that purpose, should be placed uniformly each time it 
is used, changing the location as necessary. For example, the mark 
at the first dipping may be placed on the left shoulder, for the 
second dipping on the left side, and on the left hip for the third 
dipping. hortly following each dipping in a given locality, 4 
thorough search of the area involved should be made to detect bi 
properly treat undipped animals which may be readily recognized 
by the absence of the mark. 


PASTURE VACATING OR RESTING 


The cattle-fever tick may be readily starved to death if deprived of 
an opportunity of getting on cattle, horses, mules, or asses. Under 
proper conditions, the use of this plan of extermination, commonly 
referred to as the pasture vacating or resting method, will be found 
rapid and sure in its results and eradication is accomplished with 
a minimum of work and expense. The plan is particularly adaptable 
to large, rough, fenced areas, where livestock range in extensive 
brush pastures, : and where unusual difficulties are encountered in gath- 
ering all cattle for systematic dipping. Arrangements may be made 
to vacate a pasture at a time when the seasonal movement of cattle to 
northern pastures or to market has reduced the number to be carried. 
The time that a pasture is left idle need not be considered a total 
loss, as it will be found that the range improves as a result of the 
rest and a chance to reseed. The pasture will be in a condition to 
carry and additional number of cattle when it is ready for restocking, 

Close attention to a few simple details are important in the success- 
ful application of this method. The fences inclosing the pasture to 
be vacated must be made good enough to keep all livestock out. 
Care must be taken to see that all cattle, horses, mules, and asses 
are removed from the pasture. The time the pasture is to remain 
idle is estimated from the day the last animal is removed. During 
the time the pasture is idle the fences should be periodically patrolled 
and the watering places examined to make sure that the pasture 
remains vacant. When the starvation period is ended, every precau- 
tion must be taken to see that the pasture is restocked with tick-free 
animals. 

The time required for the ticks to die out after all animals have 
been removed from the infested fields and pastures varies consider- 
ably, depending principally on the climate and the weather. The 
dates when pastures will be free of ticks after cattle have been 
removed are given in Table 1 

The ern art of the table is based on inv estigations by Hunter and 
Hooker allas, Tex., and by Graybill at Auburn, Ala., under 
cooper atin between the Bureau of Animal Industry and the veteri- 
nary department of the Alabama Polytechnic Institute. All the 
periods obtained by Newell and Dougherty (1906) in work carried 


on at Baton Rouge, La., which is much farther south, are shorter. 


The periods given in the table should be found ample for all places 
no farther north than Dallas, Tex., or Auburn, Ala. 

In general, moisture and cold prolong, while dryness and _ heat 
shorten, the duration of the period that ticks will live on a pasture. 
If some portions of the same pasture differ with regard to tempera- 
ture and moisture, as frequently happens, some parts become free of 
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ticks before others do. Other things being equal, high, ee un- 
shaded land becomes tick-free sooner than low, damp, shady land. 
Land, however, that. is excessively moist and extremely shady, as 
along some river bottoms, is not likely to be a favorable br sidings 
place for the cattle ticks, and lowlands subject to more or less regular 
overflows as a rule are only lightly infested, if at all. 





TABLE 1.—Time required to free pastures from ticks by starvation 


BASED ON DATA OBTAINED AT DALLAS, 








Date 
| when 
Date of removal of all animals from | pease Date of removal of all animals from 
pasture free pasture 
| 
from 
ticks | 
ae. Fai pote ec naieraspaeeernarenig pdiaieg asian ee edie ae cece ane dembinepinge 
oer} Reiiaee hidils aan swage Mar. 1 || Dec. 15 to Mar. 15, inclusive. -...--..-.-- Se 
SN Eas acere seater a etna May 1 Apr. 1 ahs cine wath Ss aaeerion 
Sept. 1 ; : edb atpepe ..| July 1 Apr. 15.. aac 
Oct. 1 to Nov. 1, inclusive. ce saa Aug. 1 May 1 to June 15, inclusive_____--_- 
Dee. 1 ashes wise oes aw nies =| Aug. 15 
BASED ON DATA OBTAINED AT KNOXVILLE, TENN. 








TEX., AND AUBURN, ALA. 


Jan. 1 eon ig Me. A OR 

Feb. 1 to Mz Res. oe = eg: 360 July 1 

PE GOED. 2 o4 ond h 0eeseshesery-oo~ccceh OR | July 15......-. 
May |! are aeeeeas ad naeaae Jan. 15 || Aug. 1 to 15 
May 15 to Jane t......2 lsintchan se eo 


1 
S ii Sept. 1 to Oct. 1............ 






Date 
| when 
| pasture 

will be 
free 
from 
ticks 


May 1 
5 


| June 1: 
-| July 1 


July 15 
Sept. 15 


The time required for freeing pastures in the southern part of 
the infested area may be considerably less in many localities than 
that indicated in the first part of Table 1, yet the safest plan is to 


follow the table in most localities in the South. 


There is little 


doubt 


that in most regions in the northern half of the infested area the 


periods are longer. Cotton obtained at Knoxville, 


Tenn., during the 


years from 1907 to 1909, inclusive, the periods given in the lower part 


of Table 1. 


According to the experiments conducted by Cotton, the normal 
duration of an infestation may be considerably shortened or even 
suddenly brought to an end in infested pastures and fields by the 
He found that a certain 
percentage of engorged females are destroyed by a temperature of 
23° F., that all engorged females are destroyed by a temperature of 
14° when not provided with a protective covering, and that ticks 
provided with a covering of dry chaff were able to survive a tempera- 
ture of 12°, but if the covering is wet they are killed as readily as 
when unprotected. It was found also that ticks that have deposited 
some eggs are much more readily destroyed than those that have not 
done so. In addition it was demonstrated that all unprotected eggs 
and all seed ticks are destroyed at temperatures of 4° and 2°, respec- 
tively, but that eggs protected by dry litter can endure a much colder 
temperature. It is thus seen that the infestation of fields may be 
greatly reduced during cold spells and, if the temperature falls to 
about zero, may be entirely destroyed. In case the temperature falls 
only to a point at which all the females are destroyed, the only result 
accomplished, will be a shortening of the period of infestation. 


occurrence of exceptionally cold weather. 
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It would be well for stock owners, in eradicating ticks, to take 
advantage, so far as practicable, of all zero weather. It should be 
remembered, however, that cattle even during the coldest weather 
are likely to harbor ticks which will be unaffected by the low tem. 
perature. The ticks when they drop will reinfest the place; con. 
sequently, when a spell of zero weather occurs, if the cattle are not 
on the fields, pastures, or ranges they should not be returned to them 
until freed of ticks. If on pasture they should be removed at once 
and not returned until made free of ticks by one of the methods 
suggested in this bulletin. 


FREEING CATTLE OF TICKS BY ROTATION ON TICK-FREE LAND 


Although the method is not often used, it is nevertheless possible 
to free cattle of ticks by placing them on a series of uninfested fields, 
This plan is based on the fact that the female tick must drop from 
the host to the ground before eggs can be laid and before young ticks 
will develop. 

The shortest time in which seed ticks appear after engorged 
females have been dropped is 20 days. Consequently, cattle placed 
on a tick-free field during the warmer part of the year are not in 
danger of becoming infested again with young ticks until 20 days 
have elapsed. The time required for all the ticks to drop after cattle 
have been placed on uninfested land varies with the temperature, 
being much longer in winter than in summer. Beginning at various 
times of the year, the time required is given in Table 2. 


TABLE 2.—Time required for all ticks to drop from cattle placed on tick-free 
land 


All ticks will | 


| All ticks will 
have dropped | 
| 
| 


have dropped 
in 


When ticky cattle are placed on 
tick-free land during— 


When ticky cattle are placed on 


‘i tick-free land during— 





| 
eee ares Six weeks. || March 


Seven weeks. 
ee eR AE SE ee ee ae. do. || April Six weeks 
October __----- = Eight weeks. || May Do. 
November - - _.| Nine weeks. || June_- : Do. 
January-.---- ...| Ten weeks. H SUWammcaieivegtdsenscess fee Five weeks. 





February Seven weeks. 





The plan of freeing cattle of ticks by changing them from one 
lot or field to another is as follows: Beginning at any time of the 
year from March to September, inclusive, in the southern half of 
the infested area, the cattle are removed from the tick-infested 
pasture they have been occupying to a tick-free lot or field and 
left there for not more than 20 days. During that time a consider- 
able number of ticks will drop. In order to prevent the cattle from 
becoming reinfested (by seed ticks resulting from eggs laid by 
females that have dropped), the herd is then changed to a second 
tick-free inclosure for 20 days longer, and if they are not free of 
ticks by that time, they are placed in a third tick-free inclosure 
for 20 days more. Should the two changes at intervals of 20 days 
have been made, 60 days will have elapsed, which, during the time 
of year indicated, is ample for all ticks to have dropped, and the 
animals are ready to be placed on a tick-free pasture or field without 
danger of becoming reinfested. The periods to free cattle (given in 
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Table 2) are believed to be ample. It is a wise precaution, however, 
to examine the cattle carefully for ticks before placing them in the 
uninfested field they are to occupy. 

From October to February, inclusive, the time required for seed 
ticks to appear after females have dropped is much longer than the 
time necessary for all the ticks to drop from cattle. Consequently, 
if it is desired, the herd may be left on the same field for the required 
length of time without danger of reinfestation. 

Table 3 gives the approximate dates when ticky cattle are in 
danger of reinfestation when placed on tick-free land at various 
times of the year. The first section applies to most localities in the 
southern half of the infested region, and the second section to 
localities having temperature conditions about the same as Knoxville, 


Tenn. 


TaBLE 3.—Date on which seed ticks will appear after ticky cattle have been 
placed on tick-free land 


BASED ON DATA OBTAINED AT BATON ROUGE, LA., AUBURN, ALA., AND DALLAS, 
TEX. 


























Date || | Date 
seed || , | seed 
Date cattle placed on tick-free pastures ticks | Date cattle placed on tick-free pastures ticks 
; will | will 
| appear | | appear 
| 
a e es a aes Ir rapes st — 
Jan. 1 to Feb. 4, inclusive. ..........----- Apr. 2 || July 1.-------- paaaiade Soa m coca tae ae 
Mar. 3-_- oie .--| May 3 |] Aug. 5-.-- ; Sica taoek Aug. 30 
Ape. 16:...- -| May 20 || Sept. 1.-----.-- fi eiawtaige Oct. 7 
May 1..-- se . ah eee EE alee. Ba, 225 20-2s-- P agabsatebeemkad Feb. 25 
(SI Ae ree eee tee ay ree | June 28 |} Nov. 1 to Dec. 15, inclusive____-......~-- Mar.. 3 
BASED ON DATA OBTAINED AT KNOXVILLE, TENN. 
May 29 | Sg ea eu Soe eine 
.-| June 3 || Aug. 6._.....- = uu cee eae 8 
A ee" a ee eg ee ee eee Apr. 14 
ANN i OI a beg ne enc cnnenedaeeesadaacim ss | May 20 
| | 





SPECIFICATIONS FOR CONSTRUCTION OF A CONCRETE VAT 


Site——The site selected for the yat should be dry and of sufficient size to 
permit the construction of the chute, the dripping pen, and at least two addi- 
tional pens—one for holding the cattle prior to dripping and the other for 
retaining them, after dripping, until sufficiently dried. 

Excavation.—The excavation should be made 1 foot wider and 1 foot longer 
than the inside dimensions of the vat and should conform to its shape. The 
inside dimensions of the vat are shown on the drawings (fig. 5) and are as 
follows: Length at top of vat, 26 feet; bottom, 12 feet; width at top, 3 feet; 
at bottom, 1144 feet; depth, 7 feet. 

The sides and bottoms of the excavation should be firm and solid, as they 
are to serve the outside forms in casting the concrete. If it is necessary to 
do any filling in order to conform the shape of the vat, the filling should be 
puddled and thoroughly rammed until solid. The stability of the concrete 
depends on the foundation. 

Forms and fences—The wooden forms should be constructed of 1-inch 
boards and 2 by 4 braces, the boards being nailed to the outside face of the 
braces, as shown in the drawings. The sides and end walls should be built 
8 inches higher than the surface of the ground, which should be level. Any 
Suitable lumber may be used for the forms and fences. Saplings may be 
used for posts. 

Concrete.—The concrete should be made of (by measure) 1 part of cement, 
2% parts of sand, and 5 parts of broken rock or gravel. The cement should 
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be of standard brand of Portland, the sand clean and coarse, and the broken 
rock from about 44-inch pieces to those not larger than will pass in every diree. 
tion through a 1-inch ring. A vat according to the plan (fig. 9) will require 
about 40 sacks of cement, 5 yards of sand, and 10 yards of gravel. 

A 26-foot vat is used extensively for eradication purposes with satisfactory 
results. If it is desired, however, to lengthen the body of the vat on account 
of large numbers of cattle to be treated, the following quantities of concrete 
material should be added for each lineal or running foot—cement, 114 sacks: 
sand, 0.12 yard; stone, 0.24 yard. 

The sand is measured out first and the cement emptied on top, and the 
two materials thoroughly mixed, dry. In the meantime the stone muy be 
measured out and thoroughly drenched with water. The cement-sand mixture 
is mixed with water and resulting mortar then combined with the stone, 
The stone should be shoveled on the mortar, previously spread out in a thin 
layer. Mixing should continue until the stone is thoroughly coated with 
mortar, more water being added during the mixing process if necessary. 

Laying.—Before laying the concrete the molds should be set and thoroughly 
braced into place. The side forms may be suspended in the excavation with 
their lower edges 6 inches from the bottom. They are held in place by crogs- 
pieces nailed to the uprights and of sufficient length to rest on supports placed 
several feet from the edges of the excavation. The concrete from the bottom 
and incline is deposited first, the mixture being of a consistence that water § 
will flush to the surface on ramming. The mixtures for the sides and ends 
should be very wet and thoroughly puddled into place. The consistence of the 
concrete for the side walls should be such that it will run off the shovel unless 
handled quickly. 

The laying of the concrete should be done, if possible, in one operation, so 
that there will be no joints between new and old work, If it becomes necessary 
to do the concrete work on two or more days the surface to receive the new 
concrete should be washed clean and coated with a grout of pure Portland 
cement and water mixed to the consistence of cream. The new concrete 
should be placed before the grout has set. Extreme care must be taken to 
prevent dirt from falling on top of the fresh concrete. 

The forms should not be removed until the concrete is set, which in moderate 
weather takes place in about 24 hours. Wet down the concrete about twice 
in 24 hours until the forms are removed. In damp, cold weather at least 
48 hours should be allowed before removing the forms. It is advisable, especi- 
ally in water-soaked ground, to allow the forms to remain in place for one 
week before removal. 

Surfacing or finishing coat—Dampen the walls before applying the finishing 
coat. Cover the entire inside surface of walls and floor with a coating of cement 
and sand, mixed half-and-half, and with water enough to make it “ quaky.” 
Place a small quantity of the mixture on a float; beginning at the bottom of the 
wall as near the floor as possible, make one stroke upward; take up another 
float of the cement-sand mixture, overlap the ending of the last float and make 
another upward stroke. Repeat until walls are completed. Do not try to 
float the walls too smooth. Finish with cement and water mixed to thickness 
of cream and applied with a kalsomine or whitewash brush. 

Exit incline.—The exit incline, as shown in the plans (fig. 9), is not so steep 
as to require a cleated false bottom. The surface, however, should be finished 
very roughly to permit the animals to maintain a secure foothold. 

Slide—The slide for dry or range cattle may be built only 2 feet long with 
a drop of 2 feet. For dairy cows, however, it is advisable to have a slide 
4 feet long, that is, long enough for the cow to stand on, with a drop of 2% to 
3 feet so that the arsenical bath will cover the edge of the slide at least a foot 
in depth. This kind of slide for dairy cows prevents bruising the udders. 

Slides should be finished very smooth by much floating of the concrete and 
finishing with a mixture of equal parts of cement and fine sand. j 

Cover.—The vat should be so inclosed or covered to keep children or small f 
animals from entering or falling in. i 

Drippping chute and chute leading to the vat.—The dripping chute, which 
is regarded as more satisfactory than a dripping pen, is built at the head of § 
the exit incline in line with the vat. It should be about 30 inches wide. ‘The 
length will depend on the number of cattle to be accommodated at one time 
From 4 to 5 feet are allowed for each animal, and a length of from 20 to 40 
feet is considered a convenient size for small herds. The floor should be made 
of concrete, at least 18 inches wide, sloping toward the vat so that the dripping 
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FIGURE 9.—Plan for construction of concrete vat 
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from the cattle will flow back into the vat through the opening provided, 
The floor at the sides of the chute is raised about 2 inches in the form of g 
curb to keep the dip from running off. 

The chute leading to the vat should be not more than 30 inches wide ind 20 
feet long and it is desirable to have the receiving pen and retaining chute 
large enough to accommodate the animals to be dipped. 


RULE FOR CALCULATING THE CAPACITY OF A VAT 


The capacity of the vat is obtained usually in the following 
manner: 

Multiply the average length by the average width in inches, then multiply 
the product by the depth; this will give the approximate number of cubic 
inches of space to be filled with dip. Divide this by 231 (the number of cubic 
inches in a gallon), and the result will be the number of gallons of dip required 
to charge the vat. 

To obtain the average length, add the length at the bottom to the length at 
the top (that is, at the line to which the vat is to be filled), and divide the 
sum by 2. Obtain the average width in the same manner. The depth should 
be taken at the center of the vat, and should be from bottom to dip line only and 
not to the top of the vat. Likewise, in determining the length and width, 
measure only the space to be filled with liquid and not above that line. 
Gauges or rods should be prepared and marked to show the number of gallons 
at various depths in the vat. 


ARSENICAL DIPS 


PROPERTIES OF SUBSTANCES USED IN MAKING ARSENICAL DIPS 


Many substances and combinations have been experimented with 
in an effort to find a practical and satisfactory application that 
would destroy the tick and not injure the cattle. The arsenical 
cattle dip has been found best to meet these requirements and is 
now practically the only dipping bath used in tick eradication, 
Proprietary brands of arsenical dip are now readily available and 
extensively used. Arsenical cattle dips are also made from raw 
materials. The successful preparation of the homemade dip calls 
for a knowledge of the properties of the ingredients. 


WHITE ARSENIC 


White arsenic (arsenic trioxide, arsenious or arsenous oxide or 
acid) must be purchased in the form of a fine powder and unde! 
a guaranty of 98 or 99 per cent purity. Water, even when boiling, 
dissolves it only slowly, but by the use of certain other chemicals it 
may be readily and abundantly be brought into solution. 

One must never forget that white arsenic is a violent poison to 
man and animals. So are the concentrated dips prepared from It. 
The precautions necessary for safety will be discussed under a separ- 
ate section, and any person who has anything whatever to do with 
arsenical dips is advised to read it often enough to keep the points 
fresh in mind. 

CAUSTIC SODA 


Caustic soda (sodium hydroxide), on account of its wide range of 
application by chemists, pharmacists, and manufacturing industries, 
occurs commercially in a number of different forms, as powder, 
sticks, solid masses, or broken fragments; in color it ranges from 
pure white to grayish or brownish tints. For the use of chemists 
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led. and pharmacists it is put up in glass bottles; for industrial purposes 
os it is supplied in various-sized cans or drums of thin sheet iron. 
| 20 The latter is the variety that should be purchased for making dip. 
ute The 5 or 10 pound can is the best size to buy for home use; larger 
consumers probably can handle the material in larger drums con- 
veniently and of course more economically. The purchaser must 
make sure that the contents of the drum he contemplates buying are 
ing in fragmentary form, for some caustic soda is run into drums in a 
melted condition and on cooling forms a single solid cake, which is 
‘ol not adapted for the present purpose. It always should be purchased 
a. under a guaranty of not less than 85 per cent actual caustic soda. 
ubie Caustic soda is an intensely active and powerful substance. When 
ired — exposed to the air it strongly attracts moisture, increasing in weight 
“a and becoming pasty, while at the same time it becomes contaminated 


the with sodium carbonate through absorption of carbon dioxide. Hence 


ould | it always must be purchased in orginal containers, never in bulk; 
and — the container must not be opened until just before the material is 


a ) to be used; the substance must not be allowed to stand exposed to 
lons 


the air, and if any is left over which is to be kept for subsequent use 
, it must be immediately transferred to a tin pail provided with a 
tight-fitting cover. 

Owing to the intense chemical activity of caustic soda it is ex- 
tremely corrosive in its effect upon skin or clothes, and upon the 
lungs if its dust is inhaled. Therefore it is necessary to handle it 
gently to avoid the raising of dust and to wash off at once with 
water any which may touch the skin or clothing. 


LYE 


Lye designates a grade of caustic soda put up primarily for domes- 
tic use such as making soap from waste grease and for general 
"a | cleansing. It is sometimes of very inferior quality. If a guaranty 
alls regarding its purity can be obtained, it may be used for dip making 
in case of necessity, in the same proportions as caustic soda. 





SODIUM CARBONATE 


ler Sodium carbonate is sold in a number of forms which differ greatly 
: . in strength, that is, in the proportion of actual sodium carbonate 
1 . . 

‘N& f they contain. Consequently the cheapest in cost per pound may not 


‘SB be the most economical to use. Soda ash is the strongest, but is 

to E ot recommended for the home preparations of dips. It is of uncer- 
 p tain strength when purchased and becomes weaker on exposure to air, 
1 . 


while in contact with water it lumps badly and dissolves slowly. 
Pal § Sal soda is the weakest and probably the least economical form, but 
vith because it is so well known and so easily obtained it has been the 
ints B most generally used form of sodium carbonate for homemade dips. 

Its relative weakness is due to the fact that almost two-thirds of it 

is water, combined as “ water of crystallization.” When fresh it con- 
e off sists of large, nearly transparent crystals, but on exposure to air 
it tends to fall to a white powder. This change is simply due to the 
evaporation of the water of crystallization, and consequently the 
material becomes stronger, almost approaching monohydrated sodium 
carbonate. This latter substance is a coarse, granular powder, con- 
taining only about one-seventh of its weight of water of crystalliza- 
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tion, and is very little affected by exposure to air. Sesquicarbonate of il 
soda is still another form which is stronger than sal soda, containing ol 
less than one-third of its weight of substances not actual sodium ts 
carbonate. It is likewise little affected by air. al 
Both monohydrated carbonate and sesquicarbonate dissolve readily 3 
and can replace sal soda to excellent advantage provided their com- st 
position is guaranteed by a reliable firm. In calculating formulas ql 
and costs it may be assumed that 10 pounds of sal soda can be replaced 
by 414 pounds of the monohydrate or 5 pounds of the sesqui- ca 
carbonate. al 
PINE TAR fe 
Pine tar when fresh is semiliquid, but with age becomes granular th 
and nearly solid, in which condition it is of less value. Mixed with > P¢ 
it is usually more or less water of decidedly acid properties (pyro- W 
ligneous acid), which on standing tends to float on the surface and — “ 
should be dipped or poured off before the tar is used. F 
Tar is heavier than water and when stirred with it usually forms | 
a very poor mixture from which most of the tar rapidly settles | 
out, but when the water is of just the right temperature and some- 
what alkaline a fairly stable suspension generally may be obtained. | m 
When previously treated with caustic soda sufficient to combine with 
a considerable proportion of the tar acids, or when blended with be 
soap, the tar easily mixes with water and then forms a good and ; 
permanent emulsion. , - 
GENERAL COMPOSITION OF DIPS ; ¥ 
All arsenical cattle dips contain arsenious oxide as the active as 
tick-killing agent. But since straight arsenious oxide—that. is, SO! 
white arsenic—is so slowly soluble in water, some chemical agent | ris 


such as sodium carbonate or hydroxide is necessary to bring it into 
solution. In this way the white arsenic is changed to sodium soc 
arsenite. If certain manufacturing difficulties can be overcome it is cal 
possible that sodium arsenite of reliable composition may appear | the 
later on the market. Such a material could be dissolved directly as 
in water and the trouble of making the compound from white all 
arsenic and caustic soda would be avoided. sie 

But a plain water solution of sodium arsenite, however obtained, ’ 
does not make an entirely satisfactory dip. Better results follow — }% ‘ 
when pine tar is added. Possibly the pine tar increases the wetting f— 2 | 
or spreading power of the bath, which naturally results in better J Far 
penetration and effectiveness against ticks and less risk of blistering inst 
cattle. It is probable that the pine tar also makes the sodium arse- F {0 


nite adhere better, so that it will less readily wash off in rain, or dust J tim 
off in dry weather. Perhaps it is distasteful to seed ticks so that B fp 


they are less liable to attach to cattle after dipping. Probably, too, B ‘tt 







cattle are less inclined to drink the bath while going through the vat. f in 

Proprietary arsenical cattle dips appear now to have passed the — i 
experimental stage and to have become established as reliable and use- § diss 
ful products. At any rate this can be said of the brands which have § diss 
received permission for use in official dipping in place of the home- § ": 
made dip. The formulas and standard samples of all such brands § !, 
are in possession of the Bureau of Animal Industry and the manu- galv 






facturers are required to guarantee that their products as placed on 
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the market will be kept up to standard and that all requirements 
of the bureau will be observed. Like the homemade dip they all con- 
tain sodium arsenite as the active tick-killing agent. They do not 
all contain pine tar, because that substance is difficult to blend into 
a highly concentrated product, but they all contain some other 
substance or mixture of substances of such character and in such 
quantity as field trials have proved will produce the same effects. 
They are not regarded as any more effective or any milder on the 
cattle than properly prepared homemade dips. None the less they 
are undoubtedly safer for general use because they offer decidedly 
fewer opportunities for making mistakes in the quantities used or in 
the operations gone through and also fewer chances for accidental 
poisoning or other injury from the handling of powerful chemicals. 
Whether their higher cost is sufficiently outweighed by these 
considerations is necessarily a matter for individual decision. 


MAKING THE S-B DIP? 


Homemade dips usually are made after the “S—B” formula. 

This calls for two stock solutions, arsenic stock and tar stock, which 
must not be mixed except in the diluted dipping bath. 

Arsenic stock requires the following materials ready to hand 
before starting: 


Pounds 
SPU EIR = cs tere OP eo eh ee ee ee 4 
ES sort Sa 8a en Re nk a ee ey oe a eS 10 
IA 7 i a a a cei erence 10 


There should be also some means for heating the solution in case, 
as sometimes happens because of impure materials, lack of skill, or 
some unforeseen circumstance, the heat created by mixing the mate- 
rials should be insufficient to dissolve all the arsenic. 

In a 5-gallon kettle or metal‘ pail place the 4 pounds of caustic 
soda, add 1 gallon of cold water, and stir with a stick until the 
caustic soda is practically all dissolved. Without delay begin adding 
the white arsenic, in portions of a pound or two at a time, as fast 
as it can be dissolved without causing the solution to boil, stirring 
all the time. If the liquid begins to boil, stop stirring and let it 





’ Abbreviated from “ self-boiled,” because sufficient heat to prepare the dip is generated 
by chemical action between the raw materials. The field men of the bureau do not agree 
on the best nfethod of mixing. The truth is that several modifications give good results 
in the hands of experienced men and each man naturally prefers the one with which he 
is most familiar. The method of mixing here given is the original method published in 
Farmers’ Bulletin 603, and, all things considered, appears to be sonmfewhat the safest to 
recommend for general use, particularly to those who must depend entirely on printed 
instructions. But a modification devised by Harry Grafke, of the Bureau of Animal 
Industry, may be of interest. He says: “In a 5-gallon kettle or metal pail place the 10 
pounds white arsenic, then add one-half gallon of cold water in snfall quantities at a 
time, and stir with a broad paddle until all the arsenic is wet. Place the 4 pounds of 
caustic soda in a gallon pail, add one-half gallon of water, and stir until the caustic soda 
is practically all dissolved. Lean the top end of the broad paddle against the top of the 
kettle containing the arsenic and without delay begin adding the caustic-soda solution in 
smal] portions, allowing it to run down the surface of the broad paddle into the arsenic 
in such a way as to avoid splashing. If the solution begins to boil considerably stop 
adding the caustic-soda solution for a moment. Occasionally stir the mixture while the 
caustic-soda solution is being added, after which continue to stir until all the arsenic is 
dissolved. Without allowing the liquid to cool, add the sal soda and stir for a few 
moments, then add 1 gallon of water and continue to stir until the sal soda is completely 
dissolved.’’ According to Doctor Grafke, this nftethod is preferred by a considerable num- 
ber of experienced men. 

‘The chemicals used have no effect on iron. They will, however, actively corrode zinc, 
tin, or solder; hence a soldered pail must be watched for leaks and is far inferior to a 
seamless pail, stamped from a single sheet of iron. A tinned pail is preferred to a 
oe aaiaes one, but a plain iron, seamless pail or an iron kettle should be obtained if 
possible, 


WiiaAA 











































FARMERS’ BULLETIN 1057 


22 






cool slightly before adding more arsenic. The secret of success jg 
to work the arsenic in fast enough to keep the solution very hot— 
nearly but not quite at the boiling point. The result should be q 
clear solution, except for dirt. -If the liquid persistently remains 
muddy or milky, it may be because the operation has been conducted 
so fast that much water has been boiled out and sodium arsenite js 
beginning to crystallize, so add another gallon of water and stir, 
If the solution does not then clear up, the caustic soda must have 
been very low grade, and the undissolved substance must be arsenic, 
In that case, put the kettle over the fire, heat nearly, but not quite, 
to boiling, and stir. As soon as the solution of arsenic is complete, 
dilute to about 4 gallons, add the sodium carbonate, and stir until 
dissolved. 


Cautions: It is necessary to avoid splashing. Hence, never work hurriedly; 
stir deliberately and regularly; do not dump in the arsenic and sal soda, but 


carefully slide them in from a grocer’s scoop held close to the side of the pail 7 


and to the surface of the liquid. Perform the whole operation in a_ well- 
ventilated place and avoid inhaling steam. 

After the solution has become cold add water to make it to exactly 
5 gallons,® mix well, let settle, and draw off into containers which 
van be tightly corked or otherwise closed. Jugs or demijohns are 
best, but tin cans will serve if occasionally inspected for leaks which 
may occur after a time through the action of the solution upon the 
solder of the can. 

Tar stock is prepared thus: 


In a large metal pail dissolve three-fourths of a pound of caustic § 


soda in 1 quart of water, add 1 gallon of pine tar, and stir thoroughly 
with a wooden paddle until the mixture, which at first looks streaked 


and muddy, brightens to a uniform, thick fluid somewhat resembling § 
































molasses. Test it by letting about a teaspoonful drip from the 7 


paddle into a glass of water (a glass fruit jar or a wide-mouth bottle 
will do) and stirring thoroughly with a sliver of wood. It should 
mix perfectly with the water. Globules of tar which can be seen by 
looking at the glass from underneath and which can not be blended 
with the water by repeated stirring indicate that more caustic-soda 
solution is needed. In that case make up more caustic-soda solution 
of the same strength and add it, not more than a pint at a time, with 
thorough stirring, until the desired effect is produced. 

If an appropriate glass vessel for making the test is not at hand, 
take a little of the mixture between the fingers, then dip the fingers 
under water and try to rub off the tar. It should leave the fingers 
perfectly clean after a little rubbing with water. If an oily coating 
remains, more caustic-soda solution is needed. Such an extra addi- 
tion of caustic soda will be required only in case of a very low- 


grade chemical or a very highly acid tar. The tar stock should be 


kept in closed containers, such as a pail with a friction top. 

The quantity of S—B arsenic stock or of tar stock made in one 
operation can be varied as desired, provided the above-given propor- 
tions of the ingredients are adhered to. But one should attempt to 
work the S-B formula on a larger scale only after skill and experience 
have been acquired. 


5 Best done by previously determining by measurement the depth of 5 gallons of water 
in the kettle. Set the kettle exactly level and mark the depth on a stick held vertically 


on the center of the bottonr, 
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MAKING THE BOILED DIP 


The boiled dip is less convenient than the S—B dip, but the final 
composition and effect of dipping baths prepared from the two is 


the same. 
To make a 500-gallon bath provide: 


SRR CU etat Ss a tee ek eeet 24 pounds 
GRIEG GUNGIM GS satya cia eee ae a een cores 8 pounds 
A a ata te he aie aces i eee 1 gallon 


Put 25 gallons of water into a kettle or tank of from 40 to 50 
gallons’ capacity, heat to boiling, and add the sal soda. When this 
has dissolved add the white arsenic, then boil and stir for 15 minutes 
or longer, until the white arsenic has entirely disappeared. If 
intended for immediate use cool to 140° F. (by addition of cool 
water if desired) ; then pour in the pine tar in a thin stream while 
constantly and vigorously stirring the solution. Immediately empty 
the liquid into the dipping vat, which has already been three-fourths 
filled with water, and stir thoroughly. 

All the utensils must be free from greasy or oily matter which 
would coat the arsenic and hinder its solution. The operation of 
boiling requires constant attention to avoid loss by foaming. Hard 
water may be used, but in that case considerable undissolved material 
which, however, does not contain any arsenic, may be left after 
boiling. 

For a stock solution to be kept on hand and used when needed add 
no tar, but after the solution has become cold make it up to 25 gallons, 
stir well, let settle, and draw off into containers which can be well 
closed. In this case the tar stock previously described is also 


required. 
DILUTING THE DIP TO FORM A BATH 


First, run water into the vat about three-fourths up to the dipping 
line, at which its capacity must be known. If tar stock is to be 
used the necessary quantity will be one-third of a gallon for every 
100 gallons of vat capacity. Measure it out, mix it with two or three 
times its volume of water, and pour it along the surface of the water 
in the vat, stirring a little. 

Every 100 gallons of standard-strength ° bath calls for 134 pounds 
white arsenic, which quantity is contained in four-fifths of a gallon 
of S-B stock or in 5 gallons of boiled stock. From these figures the 
the quantity of arsenic or stock needed to charge the vat may be 
‘alculated. Or one may base the calculation on the following facts: 


One pound of white arsenic will make 62% gallons of bath. 
One gallon of S—B stock will make 125 gallons of bath. 
One gallon of boiled arsenic stock will make 20 gallons of bath. 


__All solutions of arsenic are considerably heavier than water and 
if carelessly put into the vat they may plunge to the bottom and be 
difficult to mix. Therefore always pour the arsenic stock or a 





°The standard strength here referred to is that employed throughout the area in which 
cooperative tick eradication is conducted. It is based on the supposition that the cattle 
will be dipped every two weeks throughout the season and meanwhile will remain under 
quarantine. If, however, they are to leave the quarantined area special precautions 
must be taken that they carry no tick infection, and consequently they are subjected to a 
stronger dip, namely, from 0.22 to 0.24 per cent arsenious oxide. The dipping must be 
done under supervision of an employee of the Bureau of Aninfal Industry and in accord- 
ance with regulations published in B, A. I. Order 309. 
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proprietary dip in a thin stream evenly along the vat except at the 
shallow exit end. Another precaution to be taken in handling 
proprietary dips is never to mix them first with small quantities of 
water, which may “break” them. Pour them directly into the water 
in the vat. 

Finally add water up to the dipping line and stir well. An 
excellent way to stir is by a pail tied to a rope. Sink it at the 
entrance end of the vat and haul it along the bottom to the exit. 
Then raise it, throw it back to the entrance end, and haul through 
again, repeating as many times as necessary but always hauling 
through in the same direction. 

The standard-strength bath prepared as above contains practically 
0.19 per cent arsenious oxide when fresh. After use oxidation may 
set in and weaken it, but it will not need to be strengthened so 
long as it tests not less than 0.175 per cent arsenious oxide. 

To make up small quantities for spraying, to each 5 gallons of 
water measured out add first 2 fluid ounces (4 tablespoonfuls) of 
tar stock, and then 51% fluid ounces of S—B stock or 21% pints of 
boiled arsenic stock. 

The standard strength of bath should be adhered to so far as 
possible because its effectiveness against ticks will effect eradication 
in the least time and with fewest dippings. But if time is not 
pressing it is sometimes best to begin with a lower strength, say 
0.14 or 0.15 per cent, and gradually work up to full strength as the 
cattle become accustomed to the treatment. This is certainly a 
wise method for the individual cattle owner who is outside the 
area of cooperative work and lacks aid and advice from experts. 
Weather conditions also need to be considered. Hot or moist 
weather is more trying to the cattle than cool or dry weather. The 
longer the time needed for the cattle to dry off after dipping, which 
of course primarily depends on the proportion of moisture in the 
air, the more liable they are to show blistering or other injury 
through the continued absorption of arsenic by the skin. The com- 
bination of heat and moisture is particularly bad and under such 
conditions it may be desirable, unless other conditions prohibit, to 
use the bath somewhat weaker than standard strength. Table 4 
shows the quantities of arsenic and stock solutions contained in 
100 gallons of bath of different strengths, so that the quantities 
necessary to charge a vat of any size at any strength can be found 
by simple multiplication. 


TABLE 4.—Composition of dipping baths 
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REPLENISHING THE BATH AND CORRECTING ITS STRENGTH 


As dipping goes on, the bath naturally needs replenishing, and 
its strength probably needs correction from time to time. The causes 
which may lead to changes in the strength of arsenical baths, together 
with methods for making chemical tests, have been discussed else- 
where. Before leaving the vat after dipping, one may measure 
the depth of the bath or mark its level on the side of the vat. 
But even then at the next dipping one can not be certain just how 
much a change of level has affected the strength of the bath. For 
instance, some of the bath may have leaked out from the bottom 
while rain water has run in from the top. Furthermore, certain 
microorganisms can grow in the bath in spite of the presence of 
the poisonous arsenic, and can greatly affect its strength. As 
already mentioned, the active ingredient of the bath is sodium 
arsenite. The microorganisms in the process of growth can transfer 
oxygen from the air to the sodium arsenite, thus converting it to 
sodium arsenate, a distinctly different compound of arsenic and 
much less poisonous to ticks. 

The rate at which a bath may lose strength through oxidation 
depends on conditions and is very variable, but ordinarily is suffi- 
ciently rapid to weaken the bath decidedly in a month or two. 
There is, also, a certain species of microorganism which can grow 
in baths through which large numbers of cattle are passed frequently 
and operates in precisely the opposite manner from those mentioned 
above, namely, by reducing arsenate to arsenite, thus rendering 
the bath stronger. 

It is therefore plain that the only sure way to get proper results 
from successive dippings in the same bath is to make a chemical 
test of its strength shortly before each dipping. The Bureau of 
Animal Industry provides all officials engaged in cooperative eradi- 
cation work with outfits for making this test. It is easily carried 
out by a properly qualified person, and the cattle owner who dips 
privately should have his baths tested in the same way. If a sample 
must be sent away for test certain precautions are necessary. First, 
stir the bath well. Fill the bottle (not less than one-fourth pint) 
nearly to the neck and at once carefully add concentrated formalde- 
hyde‘ (which is cheap and can be obtained from a druggist) with 
a medicine dropper in the proportions of 5 drops to each one-fourth 
pint. Cork tightly and send at once. 

No anxiety need be felt regarding the accumulation of oxidized 
arsenic in the bath during a single season’s use. Experiments by 
the Bureau of Animal Industry have shown sodium arsenate to be 
far less injurious to cattle than sodium arsenite. Field experience, 
too, indicates that under ordinary conditions, provided the vat has 
been cleaned out and freshly charged in the spring, danger of injury 
from this cause need not be considered. 

In practice, baths nearly always are both strengthened and replen- 
ished in one operation, and it is decidedly the simplest and best pro- 
cedure. First, run water in up to the dipping line, at which the 
capacity is known, and stir thoroughly. Take out a sample and test 





7This is to act as a preservative against microorganisms, which may act much more 
rapidly in a small sample than in the original bath in its comrparatively cool location 
underground. 













































Bo a 
3 ah. ae ee te 


PS 


ae 


SA Oe MB Lame 
er 2a 


NEP. 8s 





26 FARMERS’ BULLETIN 1057 


it to determine the per cent of arsenious oxide. Then find out, by 
referring to Table 4, how much arsenic or stock, whichever is to in 
used, is “actually contained in 100 gallons of the bath as it stands, 
Subtract that quantity from the quantity which corresponds to the 
desired strength of bath, and multiply the remainder by the number 
of hundreds of gallons of vat capacity. The calculated quantity 
of stock, by strict. mathematics, , is not quite sufficient to reach the 
desired percentage, particularly if the comparatively weak-boiled 
stock is used, but it will be close enough for all practical purposes. 

Another method of calculation which pe ag no reference table 
and is particularly useful when proprietary dips are employed, is 
the following: If it is not already known, calculate the quantity of 
arsenic or concentrate which would be needed to make up an entirely 
fresh charge of the desired strength. Then determine the fractional 
part of this quantity necessary to raise the strength of the existing 
bath to the desired point. For example, suppose 10 gallons of a 
certain proprietary dip is required for a fresh charge of the vat to 
the desired strength of 0.18 per cent arsenious oxide, while the 
strength of the bath actually in the vat is found by test to be 0.15 
per cent. Then the bath is too weak by 0.03 per cent, and three- 
eighteenths of 10 gallons of the dip will have to be added. 

In course of time filth and mud will accumulate in the bath to such 
an extent that the vat will need to be emptied, cleaned out, and 
recharged. Cattle dipped in a bath loaded with filth and mud will 
necessarily carry out more bath on their bodies, and so more arsenic 
than they should; also, they will dry off more slowly, and very 
naturally will be more likely to be blistered. By the same line of 
reasoning some field men of the Bureau of Animal Industry say that 
after a vat has been charged no more tar or tar stock should be added 
in replenishing the bath, particularly if work oxen are to be dipped. 
From experience the field men have come to believe that tar cements 
together the filth and mud carried out by the animals and so increases 
the chance of i injury. At any rate it appears to be good practice to 
reduce the quantity of tar added as the bath becomes dirtier. 

On similar grounds is based the important general rule never to 
use in the spring a bath carried over the winter. Such a bath usually 
will have become largely oxidized so that when brought up to 
strength as respects actual arsenious oxide it may be dangerously 
high in total arsenic. It is at the first one or two dippings in the 
spring that cattle are most prone to suffer injury, especially when 
they have come through the winter in poor condition or are still in 
long hair. They must, therefore, at least have the advantage of 
being dipped in a fresh, clean bath. 


PRECAUTIONS IN THE USE OF ARSENIC AND ARSENICAL DIPS 


The fact that arsenic is a violent poison is what renders it valuable, 
for the fever tick is hard to kill. But, like a keen-edged tool, it may 
be decidedly dangerous if ignorantly or carelessly handled. Three 
possibilities of danger must be kept constantly in mind—danger to 
oneself, danger to other persons, danger to animals. 

The ‘dry, powdered, white arsenic should be kept in a tightly 
covered pail, plainly labeled. Paper bags are unsafe because they 
easily burst, and arsenic so scattered about looks harmless enough. 
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In weighing or otherwise handling the arsenic, avoid raising dust 
or breathing it in, if raised, and keep it off the skin and clothing. 
In mixing or boiling stock solutions work only in a well-ventilated 
lace, and on the windward side of the kettle so that steam arising 
from it will not be inhaled. 

The stock solutions are in some respects more dangerous than the 
original substance because the arsenic in them is already in solution 
and can act very quickly. If any gets on the skin or clothing it 
must be washed off without delay. Cattle must be kept away from 
such solutions or from anything that has been in contact with them, 
for cattle craving salt have been poisoned by licking the outside of 
leaky barrels and by licking the earth around the dipping vats where 
a little concentrate had been carelessly spilled in charging the vat. 
All such poisoned earth must be removed, buried, and replaced by 
fresh. 

The diluted bath is naturally much less dangerous, but no chances 
can be taken with it. No puddles from which animals may drink 
should be allowed to accumulate. The persons who do the dipping 
should not allow the skin or clothing to be wet by the dip any 
more or any longer than absolutely necessary. When spraying, the 
operator should see to it that neither he nor the animals inhale any 
of the spray. 

When a vat is to be emptied the approved practice is to run the 
waste bath into a pit properly guarded by a fence, where it will 
gradually seep away under the surface and do no harm, provided 
only that seepage can not be carried to a well, stream, or spring 
from which any person or domestic animal may drink. 

The symptoms of arsenical poisoning are rather variable and also 
depend on the size of the dose and method of administration. If an 
animal sickens or dies shortly after dipping, it by no means follows 
that arsenical poisoning or any other effect of the dipping is the 
cause. Very few cattle relative to the total number dipped have 
suffered undoubted arsenical poisoning and in most of the cases 
the cause could be traced to somebody’s error or carelessness. 

In regard to arsenical poisoning of human beings there is a stand- 
ard antidote which may be obtained at any drug store with direc- 
tions for use. It should be kept on hand for emergencies. If the 
antidote is not at hand the poison must be removed from the stomach 
by encouraging repeated vomiting, and soothing drinks, such as 
milk, white of eggs and water, or flour and water, must be freely 
given meanwhile. A suspected case of arsenical poisoning must 
have the attention of a physician at the earliest possible moment, 
as sometimes the poison works very quickly. 
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HE ERADICATION of the cattle tick from the 

Southern States is a problem of prime impor- 
tance to the agricultural welfare of the entire 
country. 

The elimination of the tick will give a very great 
impetus to the cattle and dairy interests, especially 
of the South, where agriculture will be placed on a 
more scientific and profitable basis. 


Although the eradication of the tick will be of 
greatest advantage to the States in which ticks are 
found, the benefits will be enjoyed also by all other 
sections. In consequence the problem, in large 
measure, is one of national importance. 

A number of publications on the cattle tick, its 
habits, and methods of eradication have been issued 
by the United States Department of Agriculture and 
by various investigators in the Southern States. 
This bulletin, prepared for the use of farmers, stock- 
men, and other interested persons, brings together, 
from the various sources, practical and useful infor- 
mation regarding the tick and its eradication. It 
supersedes Bureau of Animal Industry Circular 207 
and Farmers’ Bulletins 498 and 603, which are no 
longer available for distribution. 


Issued October, 1919 


Washington, D. C. Revised August, 1930 
Slightly revised, January, 1932 





CATTLE-FEVER TICKS AND METHODS OF 
ERADICATION 
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ROBERT M. CuHapin, Senior Biochemist, Biochemic Division, Bureau of Animal 


Industry? 
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PROGRESS IN TICK ERADICATION 


HE CAMPAIGN to eliminate the cattle-fever tick (Boophilus 

annulatus) from the United States has been conducted by the 
Bureau of Animal Industry ever since 1906, in cooperation with 
the authorities of the affected States. When this cooperative project 
was undertaken, 985 counties in 14 Southern States, including also 
Missouri and Kentucky, and in southern California (fig. 5) were 
under Federal quarantine because of tick infestation. Much of this 
territory, through the application of the methods of eradication 
described in this bulletin, has been released from quarantine, and 
in considerable additional areas the work of eradication is well 
under way. 

The methods of eradication have been improved upon from time 
to time as new facts became known, and it may be stated that the 
methods have reached such a degree of perfection and have had 
such a wide, practical test, that the question of how to eradicate 
ticks is no longer an essential part of the problem. The main part 
of the task is to have hearty, vigorous, and conscientious coopera- 
tion of the people. In other words, the work will progress just as 
‘rapidly as the people desire that it shall. 


REASONS FOR ERADICATING THE CATTLE TICK 


Several species of ticks occur on cattle in the Southern States 
but the one that chiefly concerns us here is that commonly called 
the “ cattle-fever ” or “ Texas-fever ” tick (Boophilus annulatus). It 





1Much of the information in this bulletin relating to the life history of the tick and 
methods of eradication has been taken alnfost verbatim from Farmers’ Bulletin 498, by 
H. W. Graybill, with slight revisions by the late B. H. Ransom, chief of the Zoological 
Division of the bureau. Mr. Ch apin prepared that portion of the bulletin relating to 
arsenical dips. Doctor Ellenberger died Oct. 25, 1931. 
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is the one most frequently found on cattle in the South and is much 
more abundant than any of the other species. When the losses 

‘~aused by this parasite are once thoroughly understood by farmers 
and stockmen, arguments in favor of tick eradication should not 
be needed. Some of the losses are not directly noticeable and con- 
-sequently make little impression, while others properly chargeable 
to the tick are frequently attributed to other causes. 

Every cattle raiser and feeder and every dairyman in tick-infested 
territory can form some estimate for himself of the losses he person- 
ally sustains through the agency of the tick and thus form some idea 
of the enormous total burden this parasite Ee es on the cattle indus- 
try of the quarantined area. Aside from the fact that the tick is the 
only known natural agent through which the disease, tick fever, 
is transmitted from animal to animal, and that the destruction of 
the tick will result in eliminating this disease, the damage done 


Figure 1.—On the tick-quarantine line. Quarantine measures, necessary in protecting 
tick-free sections of the country, are troublesome and interfere with free trans- 
portation 


by the tick as an external parasite of cattle is sufficient to justify 
the most strenuous efforts for its extermination. 

It can be readily seen that the blood taken from cattle by the 
tick in its rapid development causes more or less impoverishment of 
the circulation, and that tick-infested cattle require more feed to 
meet the demands of the parasites in addition to the ordinary needs 
of the animal. The drain on the system is often so great, especially 
in hot weather, that cattle will lose flesh while on good pasture, 
thereby reducing their vitality and rendering them more susceptible 
to the inroads of disease. In young animals growth is retarded 
and they may never fully develop “but remain thin, weak, and 
stunted. In milk cows this debilitating influence has the effect of 
greatly reducing the milk flow, and even the hide from a tick- 
infested animal is of an inferior grade and reduced in value. 





CATTLE-FEVER TICKS AND METHODS OF ERADICATION a 


To prevent the distribution of ticks, the National and State Govy- 
ernments maintain quarantines (fig. 1) on the tick-infested areas. 
Since May 1, 1928, the interstate shipment of ticky cattle for any 
purpose has been prohibited, making necessary the trouble and ex- 
pense of dipping and freeing the cattle for shipping. (Fig. 2. 
Formerly, animals coming from the infested area and sold for imme- 
diate slaughter under quarantine restrictions at northern markets 
brought from one-half to 114 cents per pound less than the quoted 
market price. The decreased value thus established has reacted to 


FIGURE 2.—Inspecting cattle for ticks. The interstate movement of ticky animals is 
prohibited, thus involving the trouble and expense of inspecting and dipping cattle 
for shipment to insure their being tick free 

fix the value of all cattle in the quarantined territory, thereby reduc- 
ing the assets of the whole section. 

The Bureau of Animal Industry has received hundreds of letters 
from farmers and other interested persons, all residents of the south- 
ern territory which has been freed from ticks, testifying to the 
benefits derived from the destruction of the pest. The consensus of 
opinion in these letters indicates that on the average cattle are 
enhanced in valve about $10 a head, they weigh one-fifth more, they 
grade one-fourth better, and they are safe from tick fever and from 
the shrinkage which it causes. It is also stated that the cattle indus- 
try in the South is increasing, that there is an increase in improved 
blood, that the milk yield of cows is increased about one-fourth, 
and that there is an increase of forage crops and silos. 

The South needs more and better livestock and a larger and better 
dairy industry, and these objects are being promoted greatly by the 
destruction of the tick. More than that, the increased production 
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of livestock, by reason of its important influence in maintaining and 
improving soil fertility, is of distinct benefit in increasing the yield 
of field crops. An incidental though important advantage of stock 
raising and dairying will be found in the distribution of the farmer's 
income throughout “the year, enabling him to live on a cash basis, 
Thus the benefits that will accrue to southern agriculture through 
exterminating the cattle tick will be far-reaching. 


LIFE HISTORY OF THE TICK 


To carry out methods of eradication successfully it is necessary 

to know the life history of the tick and the influence of temperature, 

moisture, and other 

climatic conditions 

on the various stages 

of its existence. “In 

following the discus- 

sion of these mat- 

ters, the reader is 

asked to bear in mind 

that whenever the 

term “ tick ” or “ cat- 

tle tick” or “ fever 

tick” is used it re- 

fers to the one spe- 

cies or kind, Boo- 

philus annulatus. 

The fever tick is 

: , sometimes confused 

Ficvre 3.—Southern scrub cow (left) with grade calf with a number of 
(center) by purebred bull (right). The South needs more . s 

and better livestock. With the eradication of the fever other ticks occasion- 


tick, purebred cattle with which to improve the native ‘ , attle 
stock may be safely introduced ally found on cattle 
which, so far as con- 


cerns the transmission of tick fever, are entirely harmless to them. 
Some of these ticks are illustrated in Figures 6 and 7, which will 
help the reader to distinguish between the various kinds. 

Cattle are the usual hosts for the fever tick. Frequently, horses, 
mules, deer, and sometimes even buffaloes and sheep serve as hosts. 
But none of the latter animals, with the possible exception of deer 
and buffaloes, are susceptible to tick fever; consequently they suffer 
from the tick as a simple parasite and not as a transmitter of disease. 
So far as deer and animals other than cattle, horses, and mules are 
concerned no consideration need be given them in practical tick erad- 
ication. In the case of horses and mules, however, it is often neces- 
sary to treat them the same as cattle. 

The tick spends only a part of its life on the body of the animal; 
the rest of the development occurs on the pasture. 


DEVELOPMENT ON THE GROUND 


In tracing the life history of the cattle tick it is convenient to 
begin with “the large, plump, olive-green, engorged female tick 
(fig. 8), about half an inch in length, ‘attached to the skin of a cow. 
During the few preceding days she has increased enormously in size 
as a consequence of drawing a large supply of blood. 





CATTLE-FEVER TICKS AND METHODS OF ERADICATION 5 


When fully engorged she drops to the ground and at once, espe- 
cially if the weather is warm, begins to search for a hiding place on 
moist earth beneath leaves or any other litter which may serve as a 
protection from the sun and numerous enemies or shield her from 
unfavorable conditions. The female tick may be devoured by birds, 
or destroyed by ants, or may perish as the result of low temperature, 
absence or excess of moisture, and many other unfavorable condi- 
tions; so that many which fall to the ground die. 

During the spring, summer, and fall months egg laying begins 
in from 2 to 20 days, and during the winter months in from 13 to 
98 days, after the female tick has fallen to the ground. The eggs 
are small, elliptical-shaped, at first of a light amber color, later 
changing to a dark brown, and are about one-fiftieth of an inch in 
length. As the eggs are laid they are coated with a sticky secretion, 
which causes them to adhere in clusters and no doubt keeps them 


Ficure 4.—A southern packing plant, cattle in feed lot in foreground. The benefits 
that accrue through the extermination of the fever tick have a favorable influence 
on business conditions in the South 


from drying out. During egg laying the body of the mother tick 
gradually shrinks, and finally is reduced to about one-third or one- 
fourth its original size. Egg laying is greatly influenced by temper- 
ature, being retarded or even arrested by cold weather. In the sum- 
mer time egg laying may be completed as soon as four days after it 
has begun, or by the end of about a week after the tick has dropped to 
the ground. It has been observed that if the ticks drop in the fall 
of the year the egg-laying process may continue for as long as 151 
days. A tick may deposit from a few hundred to more than 5,000 
eggs, and when egg laying is completed the mother tick, having ful- 
filled her purpose, dies in a few days. 

After the eggs have been laid they must undergo a period of incu- 
bation before ‘they are ready to hatch. The period may be as short as 
19 days in the summer, or as long as 200 days if the fall and winter 
seasons are involved. When incubation has been completed there 
issues from each egg a small, oval, six-legged larva or seed tick, at 
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first amber colored, later changing to a rich brown. After crawling 
slowly over and about the shell from which it has emerged, it usually 
remains more or less quiet for several days, after which it shows 
great activity, especially if the weather is warm, and ascends the 
nearest vegetation, such as grass, herbs, and even shrubs. 

Since each female lays an enormous mass of eggs at one spot, thou- 
sands of larve may appear in the course of time at the same place. 
The young ticks will asc fad the near-by vegetation and collect on 
the leaves and other parts of plants. This instinct of the seed ticks 
to climb upward is a very important a to increase their 
chances of reaching a host. If the vegetation on which they rest is 
disturbed they become very active and extend their long front legs 
upward in a divergent position, waving them violently in an attempt 
to seize hold of a host. 

During its life on the pasture the seed tick takes no food and 
consequently does not increase in size, and unless it reaches a host 














Ficurp 5.—Map showing areas quarantined on account of tick fever in 1906. Dotted 
lines show northern boundary of infected area at beginning of tick eradication. 
Copies of the regulations describing the present quarantined territory may be 
obtained on application to the Bureau of Animal Industry, Department of Agri- 
culture, Washington, D. C. 


on which to live as a Jsedygr ia it dies of starvation. The endurance 
of seed ticks is very great, however, as they have been ae to live 
more than eight eee during the colder part of the year. For 
example, it is known that in the case of female ticks that dropped 
to the ground August 14, and deposited eggs that began to hatch 
September 9, all the seed ticks from the eggs were not dead until 
the following May 13, 246 days after hatching began, or 273 days 
after the females dropped from the cattle. Fortunately, however, 
seed ticks are not able to live nearly so long during warm weather 
and die within a few months in the summer. 


DEVELOPMENT ON CATTLE 


The parasitic part of a tick’s life begins when the larva or seed 
tick reaches a favorable host, such as a cow. The tick crawls up 
over the hair and commonly attaches itself to the skin of the escutch- 
eon, the inside of the thighs and flanks, or to the dewlap. It begins 
at once to draw blood and soon increases in size. In a few days 
the young tick changes from a brown color to white, and in from 

5 to 12 days molts or sheds its skin. The new form has eight legs 
inated of six and is known as a nymph. 
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Figure 6.—Various ticks that infest cattle. 1. Mature female cattle tick, enlarged ; 
la, same, natural size; 1b, head and shield of same, magnified 15 times. 2. Mature 
female castor-bean tick, enlarged; 2b, head and shield of same, magnified 15 times. 
3. Mature female winter tick, enlarged; 3a, same, natural size; 3b, head and 
shield of same, magnified 15 times. 4. Mature female dog or wood tick, enlarged ; 
4a, same, natural size; 4b, head and shield of same, magnified 15 times 


93414°—32 2 
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Figure 7.—Various ticks that infest cattle. 1, Mature female Lone Star tick, 
enlarged ; 1a, same, natural size; 1b, head and shield of same, magnified 15 times. 
2, Mature female ear tick, enlarged; 2a, same, natural size; 2b, head of same 

protruding from beneath, magnified 15 times. 3. Mature female chicken tick, 

enlarged; 3a, same, natural size; 3b, upper portion of same, head invisible, mag- 
nified 10 times. 4. Mature female European dog tick, enlarged; 4@, same, natural 
size; 4b, head and shield of same, magnified 15 times 
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In from 5 to 11 days after the first molt the tick again sheds its 
skin and becomes sexually mature. At this stage for ‘the first. time 
males and females can be distinguished with certainty. The male 
emerges from his skin as a brown, oval tick, about one-tenth of an 
inch long. He has reached his growth and goes through no further 


YOUNG 
SEED TICKS _ | ADULT MALE | anit FEMALE 





ENGORGED ADULT FEMALE FEMALE LAYING EGGS 


Figure 8.—Cattle-fever ticks, magnified 5 times 


development, but later he shows great activity, moving about over 

the skin of the host. The female at the time of molting is slightly 
pret than the male. She never shows much activity, seldom mov- 
ing far from her original point of attachment. She still has to under- 
go most of her growth, After mating, the female increases very 
rapidly in size and has been known to become fully engorged as early 
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48 hours after the second molt, but usually at least 4 days are 
oe a for her engorgement. Commonly this period lasts from 
about a week to as long as 25 days. In exceptional cases, the time 
that elapses between the attachment of the tick as a seed tick and its 
dropping from the animal as a fully engorged female may be less 
than 20 days, but generally it is 3 weeks or a little more. The 
greatest length of time that a tick has been observed to stay on an 


animal is 66 day s. 
SUMMARY OF LIFE HISTORY 


To sum up, on the pasture there are three stages of the tick—the 
engorged female, the egg, and the larva or seed tick; and on the host 
animal are also three stages—the larva or seed tick, the nymph, 
the sexually mature adult of both se xes, and in addition the engorged 
condition of the female. 


METHODS OF ERADICATION 


In undertaking measures for eradicating the tick it is evident that 
the pest may be attacked in two locations, namely, the pasture and 
the cattle. Animals may be freed of ticks in two ways: They may 
be treated with a disinfectant that will destroy all the ticks present, 
or they may be pastured at proper intervals on tick-free fields until 
all the ticks have dropped. The method of freeing cattle from ticks 
by applying a solution that kills the ticks is the “method generally 


used. The pasture-rotation method is not only more complicated 
but the necessary tick-free fields are seldom available. 

In freeing pastures the method followed may be either direct or 
indirect. The direct method consists in excluding all cattle, horses, 
and mules from pastures until all the ticks have died from starva- 
tion. This plan is seldom followed because the owner is usually not 
willing to give up the use of his pasture even temporarily. The 
indirect plan consists in permitting the cattle and other animals to 
continue on the infested pasture and treating them at regular inter- 
vals with agents destructive to ticks, thus preventing engorged 
females from dropping and reinfesting the pasture. All the seed 
ticks on the pasture, or those which hatch from eggs laid by females 
already there, will die eventually. Those that get on the cattle from 
time to time will be destroyed by the tres 1tment, while those which 
fail to find a host will starve to death in the pasture. 


APPLICATION OF TICK-DESTROYING AGENTS 


Ticks on the cattle may be destroyed by using a tick-destroying 
agent, such as arsenic. The dipping vat is the best and cheapest 
means of applying the remedy, as it has the great advantage over 
spraying and hand applications in that thoroughness of treatment 
is practically assured. In cases of emergency or if the number of 
cattle to be treated is so small as not to warrant the construction of 

a vat, spraying may be advisable. In spraying animals the work 
ee done with great thoroughness and every portion of the body 
should be treated. An animal can not be sprayed properly unless 
it is tied or otherwise controlled, nor can good results be obtained 
unless the hair and skin are thoroughly wetted. 
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DIPPING 


When eradication is undertaken, all the cattle, and also horses 
and mules, if infested or exposed, are treated regularly every 
two weeks. The purpose of these repeated treatments is to destroy 
all ticks that get on the animals before they have had a chance to 
mature and drop, thus preventing reinfestation of the pasture, farm, 
or range. If the treatment is thoroughly applied to every animal 
there will be no renewal of the infestation on the premises. The 
cattle will act simply as collectors of ticks which will be destroyed 
regularly by dipping every 14 days. 

If, however, because of lack of efficacy of the dip, imperfect appli- 
cation, or because of failure to dip all cattle systematically, some 
ticks escape treatment and reproduce, then the time that otherwise 
would be required for eradication will be prolonged indefinitely. 

The work of dipping is greatly facilitated by properly constructed 
vats with well-arranged pens and chutes. The little extra cost re- 
quired to put the dipping facilities in good working order will be 
more than repaid by the ease with which cattle may be handled 
and time saved in the operation. With reasonable care, dipping 
is a safe and simple treatment. The animals should be handled 
arefully and humanely. They should be watered not more than 
four or five hours prior to dipping, and should not be dipped while 
hot or if in an exhausted condition. After dipping, they should 
be handled quietly and not overheated. 


LENGTH OF TIME NECESSARY TO DIP 


The length of time it is necessary to continue systematic dipping 
to insure complete eradication may be determined by reference to 
Table 1. It will be evident that if all ticks are prevented, by dipping, 
from maturing and reinfesting a pasture, that pasture should be 
tick-free in the same length of time that it would take to starve the 
ticks if all cattle, horses, and mules were excluded. In the appli- 
cation of this knowledge, where dipping is the means of preventing 
pasture reinfestation, it will be necessary to determine by careful 
inspection the time at which mature ticks are last found on the 
cattle, and to estimate the time dipping must continue from that 
date, 

In systematic tick eradication the most satisfactory results have 
followed when dipping is begun during March, for the reason that 
that is the beginning of the period when tick development is rapid 
and the length of time they will live on the host and on the pasture 
is shortest. Proper dipping of all cattle in a given area at 14-day 
intervals, beginning during March and continuing until November, 
will result in complete eradication of the cattle tick. 


PAINT-MARK CHECK 


To dip only a part of the cattle on a range or in an infested 
community delays completion of the work indefinitely. It is, there- 
fore, very important that a system of checking dipped cattle for 
identification be adopted, and for that purpose a paint mark applied 
to each animal at the time of dipping will be found of great assistance 
in insuring disinfection of all cattle in large or rough pastures and 
on open ranges, In using this check the mark, made with a paint 
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prepared for that purpose, should be placed uniformly each time it 
is used, changing the location as necessary. For example, the mark 
at the first dipping may be placed on the left shoulder, for the 
second dipping on the left side, and on the left hip for the third 
dipping. Shortly following each dipping in a given locality, a 
thorough search of the area involved should be made to detect and 
properly treat undipped animals which may be readily recognized 
by the absence of the mark. 


PASTURE VACATING OR RESTING 


The cattle-fever tick may be readily starved to death if deprived of 
an opportunity of getting on cattle, horses, mules, or asses. Under 
proper conditions, the use of this plan of extermination, commonly 
referred to as the pasture vacating or resting method, will be found 
rapid and sure in its results and eradication is accomplished with 
a minimum of work and expense. The plan is particularly adaptable 
to large, rough, fenced areas, where livestock range in extensive 
brush pastures, and where unusual difficulties are encountered in gath- 
ering all cattle for systematic dipping. Arrangements may be made 
to vacate a pasture at a time when the seasonal movement of cattle to 
northern pastures or to market has reduced the number to be carried. 
The time that a pasture is left idle need not be considered a total 
loss, as it will be found that the range improves as a result of the 
rest and a chance to reseed. The pasture will be in a condition to 
carry and additional number of cattle when it is ready for restocking. 

Close attention to a few simple details are important in the success- 
ful application of this method. The fences inclosing the pasture to 
be vacated must be made good enough to keep all livestock out. 
Care must be taken to see that all cattle, horses, mules, and asses 
are removed from the pasture. The time the pasture is to remain 
idle is estimated from the day the last animal is removed. During 
the time the pasture is idle the fences should be periodically patrolled 
and the watering places examined to make sure that the pasture 
remains vacant. When the starvation period is ended, every precau- 
tion must be taken to see that the pasture is restocked with tick-free 
animals. 

The time required for the ticks to die out after all animals have 
been removed from the infested fields and pastures varies consider- 
ably, depending principally on the climate and the weather. The 
dates when pastures will be free of ticks after cattle have been 
removed are given in Table 1. 

The first part of the table is based on investigations by Hunter and 
Hooker at Dallas, Tex., and by Graybill at Auburn, Ala., under 
cooperation between the Bureau of Animal Industry and the veteri- 
nary department of the Alabama Polytechnic Institute. All the 
periods obtained by Newell and Dougherty (1906) in work carried 
on at Baton Rouge, La., which is much farther south, are shorter. 
The periods given in the table should be found ample for all places 
no farther north than Dallas, Tex., or Auburn, Ala. 

In general, moisture and cold prolong, while dryness and heat 
shorten, the duration of the period that ticks will live on a pasture. 
If some portions of the same pasture differ with regard to tempera- 
ture and moisture, as frequently happens, some parts become free of 
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ticks before others do. Other things being equal, high, dry, un- 
shaded land becomes tick-free sooner than low, damp, shady land. 
Land, however, that is excessively moist and extremely shady, as 


along some river bottoms, is not likely to be a favorable breeding 


place for the cattle ticks, and lowlands subject to more or less regular 
overflows as a rule are only lightly infested, if at all. 


TABLE 1.—T ime required to free pastures from ticks by starvation 


BASED ON DATA OBTAINED AT DALLAS, TEX., AND AUBURN, ALA. 


Date i Date 
when | when 


Date of removal of all animals from | ars | Date of removal of all animals from | pene 
pasture | free pasture |” free 
from | from 
ticks | ticks 


RR eke rest i peo shun ~ kb scsyeaotae kot ee Dec. 15 to Mar. 15, inelusive--.-- Sept. 1 
Aug. | I Nh dehlieds ees a ote om Sareea Sept. 15 
ET ine rsh ee Apr. 15... paricenal GMeaTae 
Oct. 1 to Nov. 1, inclusive. .............-- J , May 1 to June 15, inclusive 


Dee. 1-- 


BASED ON DATA OBTAINED AT KNOXVILLE, TENN. 


 Rintd niche 155) aa doen panier ee June 15 

Feb. 1 to Mar. 15_.....---- Nov. 15 || July 1 

Meee SA SOl eo... sus S cskacan tu. eee ] July 15...----- 

NE ee ee rae sua se nee eapavasievemat By Se Oe ek 





May 15 to June 1__-- feb. lf Sept. 1 to Oct. 1__- Sept. 15 


The time required for freeing pastures in the southern part of 
the infested area may be considerably less in many localities than 
that indicated in the first part of Table 1, yet the safest plan is to 
follow the table in most localities in the South. There is little doubt 
that in most regions in the northern half of the infested area the 
periods are longer. Cotton obtained at Knoxville, Tenn., during the 
years from 1907 to 1909, inclusive, the periods given in the lower part 
of Table 1. 

According to the experiments conducted by Cotton, the normal 
duration of an infestation may be considerably shortened or even 
suddenly brought to an end in infested pastures and fields by the 
occurrence of exceptionally cold weather. He found that a certain 
percentage of engorged females are destroyed by a temperature of 
23° F., that all engorged females are destroyed by a temperature of 
14° when not provided with a protective covering, and that ticks 
provided with a covering of dry chaff were able to survive a tempera- 
ture of 12°, but if the covering is wet they are killed as readily as 
when unprotected. It was found also that ticks that have deposited 
some eggs are much more readily destroyed than those that have not 
done so. In addition it was demonstrated that all unprotected eggs 
and all seed ticks are destroyed at temperatures of 4° and 2°, respec- 
tively, but that eggs protected by dry litter can endure a much colder 
temperature. It is thus seen that the infestation of fields may be 
greatly reduced during cold spells and, if the temperature falls to 
about zero, may be entirely destroyed. In case the temperature falls 
only to a point at which all the females are destroyed, the only result 
cunplihes will be a shortening of the period of infestation. 
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It would be well for stock owners, in eradicating ticks, to take 
advantage, so far as practicable, of all zero weather. It should be 
remembered, however, that cattle even during the coldest weather 
are likely to harbor ticks which will be unaffected by the low tem- 
perature. The ticks when they drop will reinfest the place; con- 
sequently, when a spell of zero weather occurs, if the cattle are not 
on the fields, pastures, or ranges they should not be returned to them 
until freed of ticks. If on pasture they should be removed at once 
and not returned until made free of ticks by one of the methods 
suggested in this bulletin. 


FREEING CATTLE OF TICKS BY ROTATION ON TICK-FREE LAND 


Although the method is not often used, it is nevertheless possible 
to free cattle of ticks by placing them on a series of uninfested fields, 
This plan is based on the fact that the female tick must drop from 
the host to the ground before eggs can be laid and before young ticks 
will develop. 

The shortest time in which seed ticks appear after engorged 
females have been dropped is 20 days. Consequently, cattle ‘placed 
on a tick-free field during the warmer part of the year are not in 
danger of becoming infested again with young ticks until 20 days 
have elapsed. The time 1 equired for all the ticks to drop after cattle 
have been placed on uninfested land varies with the temperature, 
being much longer in winter than in summer. Beginning at various 
times of the year, the time required is given in Table 2: 


TABLE 2.—Time required for all ticks to drop from cattle placed on tick-free 
land 


| All ticks will 
| have dropped 
| in— 


All ticks will 
When ticky cattle are placed on | 
tick-free land during— — 


When ticky cattle are placed on 
tick-free land during 


1 
: | Six weeks. ~ || March. ee is Se oi a le ee 
I ie Sal kins sablinkionn es’ Do. April... eee at shensnuctt Crk eee: 
eee DM Sch ecahace eee earath Do. 
November. -.....-...-.-.-.-------]| Nine weeks. | | Do. 
January. Ten weeks. | y .| Five weeks. 
Et is tc atnccensen) mate Seven weeks. 


The plan of freeing cattle of ticks by changing them from one 
lot or field to another is as follows: Beginning at any time of the 
year from March to September, inclusive, in the southern half of 
the infested area, the cattle are removed from the tick-infested 
pasture they have been occupying to a tick-free lot or field and 
left there for not more than 20 days. During that time a consider- 
able number of ticks will drop. In order to prevent the cattle from 
becoming reinfested (by seed ticks resulting from eggs laid by 
females that have dropped), the herd is then changed to a second 
tick-free inclosure for 20 days longer, and if they are not free of 
ticks by that time, they are placed in a third tick-free inclosure 
for 20 days more. Should the two changes at intervals of 20 days 
have been made, 60 days will have elapsed, which, during the time 
of year indicated, is ample for all ticks to have dropped, and the 
animals are ready to be placed on a tick-free pasture or field without 
danger of becoming reinfested, The periods to free cattle (given in 
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Table 2) are believed to be ample. It is a wise precaution, however, 
to examine the cattle carefully for ticks before placing them in the 
uninfested field they are to occupy. 

From October to February, inclusive, the time required for seed 
ticks to appear after females have dropped is much longer than the 
time necessary for all the ticks to drop from cattle. Consequently, 
if it is desired, the herd may be left on the same field for the required 
length of time without danger of reinfestation. 

Table 3 gives the approximate dates when ticky cattle are in 
danger of reinfestation when placed on tick-free land at various 
times of the year. The first section applies to most localities in the 
southern half of the infested region, and the second section to 
localities having temperature conditions about the same as Knoxville, 


Tenn. 


TABLE 3.—Date on which seed ticks will appear after ticky cattle have been 
placed on tick-free land 


BASED ON DATA OBTAINED AT BATON ROUGE, LA., AUBURN, ALA., AND DALLAS, 
TEX. 


Date Date 
seed seed 


Date cattle placed on tick-free pastures ticks Date cattle placed on tick-free pastures ticks 
will will 
appear appear 


Jan. 1 to Feb. 4, inclusive. -_- thd _. Apr. 24 |} July 1 , . July 25 
Oe one oe ted nea aa ae : : May 3) Aug. 5 2 | Aug. ¢ 
BRO cuba Coeknwt Saimin 7 .| May 20 || Sept. 1- : < | 

NS otal ha canned ae emeeehne sein June 5) Oct. 1 Rac 

|) ES ee Peers ..---. June 28 || Nov. 1 to Dee. 15, inclusive 


BASED ON DATA OBTAINED AT KNOXVILLE, TENN. 


Jan. 11 to Mar. 4, inclusive._............. May 29 || July 3_- ‘ ee 
a aaa ct dntiee) Way Kabaisile cisanats .-.-----| June 3 |] Aug. 6-. i aac-ane| SOpt. 6 
May 15-. Oe June 20 || Sept. 4 sds cbke bse geek ee 
SS 10k ndksubaneode | May 20 


SPECIFICATIONS FOR CONSTRUCTION OF A CONCRETE VAT 


Site-——The site selected for the vat should be dry and of sufficient size to 
permit the construction of the chute, the dripping pen, and at least two addi- 
tional pens—one for holding the cattle prior to dripping and the other for 
retaining them, after dripping, until sufficiently dried. 

Excavation.—The excavation should be made 1 foot wider and 1 foot longer 
than the inside dimensions of the vat and should conform to its shape. The 
inside dimensions of the vat are shown on the drawings (fig. 5) and are as 
follows: Length at top of vat, 26 feet; bottom, 12 feet; width at top, 3 feet; 
at bottom, 114 feet; depth, 7 feet. 

The sides and bottoms of the excavation should be firm and solid, as they 
are to serve the outside forms in casting the concrete. If it is necessary to 
do any filling in order to conform the shape of the vat, the filling should be 
puddled and thoroughly rammed until solid. The stability of the concrete 
depends on the foundation. 

Forms and fences——The wooden forms should be constructed of 1-inch 
boards and 2 by 4 braces, the boards being nailed to the outside face of the 
braces, as shown in the drawings. The sides and end walls should be built 
8 inches higher than the surface of the ground, which should be level. Any 
Suitable lumber may be used for the forms and fences. Saplings may be 
used for posts. 

Concrete.—The concrete should be made of (by measure) 1 part of cement, 
2% parts of sand, and 5 parts of broken rock or gravel. The cement should 
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be of standard brand of Portland, the sand clean and coarse, and the broken 
rock from about %4-inch pieces to those not larger than will pass in every direc- 
tion through a 1-inch ring. A vat according to the plan (fig. 9) will require 
about 40 sacks of cement, 5 yards of sand, and 10 yards of gravel. 

A 26-foot vat is used extensively for eradication purposes with satisfactory 
results. If it is desired, however, to lengthen the body of the vat on account 
of large numbers of cattle to be treated, the following quantities of concrete 
material should be added for each lineal or running foot—cement, 14% sacks; 
sand, 0.12 yard; stone, 0.24 yard. 

The sand is measured out first and the cement emptied on top, and the 
two materials thoroughly mixed, dry. In the meantime the stone may be 
measured out and thoroughly drenched with water. The cement-sand mixture 
is mixed with water and resulting mortar then combined with the stone. 
The stone should be shoveled on the mortar, previously spread out in a thin 
layer. Mixing should continue until the stone is thoroughly coated with 
mortar, more water being added during the mixing process if necessary. 

Laying.—Before laying the concrete the molds should be set and thoroughly 
braced into place. The side forms may be suspended in the excavation with 
their lower edges 6 inches from the bottom. They are held in place by cross- 
pieces nailed to the uprights and of sufficient length to rest on supports placed 
several feet from the edges of the excavation. The concrete from the bottom 
and incline is deposited first, the mixture being of a consistence that water 
will flush to the surface on ramming. The mixtures for the sides and ends 
should be very wet and thoroughly puddled into place. The consistence of the 
concrete for the side walls should be such that it will run off the shovel unless 
handled quickly. 

The laying of the concrete should be done, if possible, in one operation, so 
that there will be no joints between new and old work. If it becomes necessary 
to do the concrete work on two or more days the surface to receive the new 
concrete should be washed clean and coated with a grout of pure Portland 
cement and water mixed to the consistence of cream. The new concrete 
should be placed before the grout has set. Extreme care must be taken to 
prevent dirt from falling on top of the fresh concrete. 

The forms should not be removed until the concrete is set, which in moderate 
weather takes place in about 24 hours. Wet down the concrete about twice 
in 24 hours until the forms are removed. In damp, cold weather at least 
48 hours should be allowed before removing the forms. It is advisable, especi- 
ally in water-soaked ground, to allow the forms to remain in place for one 
week before removal. 

Surfacing or finishing coat——Dampen the walls before applying the finishing 
coat. Cover the entire inside surface of walls and floor with a coating of cement 
and sand, mixed half-and-half, and with water enough to make it “ quaky.” 
Place a small quantity of the mixture on a float; beginning at the bottom of the 
wall as near the floor as possible, make one stroke upward; take up another 
float of the cement-sand mixture, overlap the ending of the last float and make 
another upward stroke. Repeat until walls are completed. Do not try to 
float the walls too smooth. Finish with cement and water mixed to thickness 
of cream and applied with a kalsomine or whitewash brush. 

Ezit incline —The exit incline, as shown in the plans (fig. 9), is not so steep 
as to require a cleated false bottom. The surface, however, should be finished 
very roughly to permit the animals to maintain a secure foothold. 

Slide—Extensive field experience has shown that a long slide at the 
entrance to the vat is unnecessary. Better results are obtained by an abrupt 
drop into the bath, provided the floor of the entrance chute at that point is so 
roughened that the animal does not slip in making the plunge. The edge of the 
vat at the entrance should be well rounded and smooth as illustrated. 

Cover.—The vat should be so inclosed or covered to keep children or small 
animals from entering or falling in. 

Dripping chute and chute leading to the vat.—The dripping chute, which 
is regarded as more Satisfactory than a dripping pen, is built at the head of 
the exit incline in line with the vat. It should be about 30 inches wide. The 
length will depend on the number of cattle to be accommodated at one time. 
From 4 to 5 feet are allowed for each animal, and a length of from 20 to 40 
feet is considered a convenient size for small herds. The floor should be made 
of concrete, at least 18 inches wide, sloping toward the vat so that the dripping 
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from the cattle will flow back into the vat through the opening provided, 
The floor at the sides of the chute is raised about 2 inches in the form of q 
curb to keep the dip from running off. 

The chute leading to the vat should be not more than 30 inches wide and 20 
feet long and it is desirable to have the receiving pen and retaining chute 
large enough to accommodate the animals to be dipped. 


RULE FOR CALCULATING THE CAPACITY OF A VAT 


The capacity of the vat is obtained usually in the following 
manner: 

Multiply the average length by the average width in inches, then multiply 
the product by the depth; this will give the approximate number of cubic 
inches of space to be filled with dip. Divide this by 231 (the number of cubic 
inches in a gallon), and the result will be the number of gallons of dip required 
to charge the vat. 

To obtain the average length, add the length at the bottom to the length at 
the top (that is, at the line to which the vat is to be filled), and divide the 
sum by 2. Obtain the average width in the same manner. The depth should 
be taken at the center of the vat, and should be from bottom to dip line only and 
not to the top of the vat. Likewise, in determining the length and width, 
measure only the space to be filled with liquid and not above that line. 
Gauges or rods should be prepared and marked to show the number of gallons 
at various depths in the vat. 


ARSENICAL DIPS 
PROPERTIES OF SUBSTANCES USED IN MAKING ARSENICAL DIPS 


Many substances and combinations have been experimented with 
in an effort to find a practical and satisfactory application that 
would destroy the tick and not injure the cattle. The arsenical 
cattle dip has been found best to meet these requirements and is 
now practically the only dipping bath used in tick eradication. 
Proprietary brands of arsenical dip are now readily available and 
extensively used. Arsenical cattle dips are also made from raw 
materials. The successful preparation of the homemade dip calls 
for a knowledge of the properties of the ingredients. 


WHITE ARSENIC 


White arsenic (arsenic trioxide, arsenious or arsenous oxide or 
acid) must be purchased in the form of a fine powder and under 
a guaranty of 98 or 99 per cent purity. Water, even when boiling, 
dissolves it only slowly, but by the use of certain other chemicals it 
may be readily and abundantly be brought into solution. 

One must never forget that white arsenic is a violent poison to 
man and animals. So are the concentrated dips prepared from it. 
The precautions necessary for safety will be discussed under a separ- 
ate section, and any person who has anything whatever to do with 
arsenical dips is advised to read it often enough to keep the points 


fresh in mind. 
CAUSTIC SODA 


Caustic soda (sodium hydroxide), on account of its wide range of 
application by chemists, pharmacists, and manufacturing industries, 
occurs commercially in a number of different forms, as powder, 
sticks, solid masses, or broken fragments; in color it ranges from 
pure white to grayish or brownish tints. For the use of chemists 
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and pharmacists it is put up in glass bottles; for industrial purposes 
it is supplied in various-sized cans or drums of thin sheet iron. 
The latter is the variety that should be purchased for making dip. 
The 5 or 10 pound can is the best size to buy for home use; larger 
consumers probably can handle the material in larger drums con- 
veniently and of course more economically. The purchaser must 
make sure that the contents of the drum he contemplates buying are 
in fragmentary form, for some caustic soda is run into drums in a 
melted condition and on cooling forms a single solid cake, which is 
not adapted for the present purpose. It always should be purchased 
under a guaranty of not less than 85 per cent actual caustic soda. 

Caustic soda is an intensely active and powerful substance. When 
exposed to the air it strongly attracts moisture, increasing in weight 
and becoming pasty, while at the same time it becomes contaminated 
with sodium carbonate through absorption of carbon dioxide. Hence 
it always must be purchased in orginal containers, never in bulk; 
the container must not be opened until just before the material is 
to be used; the substance must not be allowed to stand exposed to 
the air, and if any is left over which is to be kept for subsequent use 
it must be immediately transferred to a tin pail provided with a 
tight-fitting cover. 

Owing to the intense chemical activity of caustic soda it is ex- 
tremely corrosive in its effect upon skin or clothes, and upon the 
lungs if its dust is inhaled. Therefore it is necessary to handle it 
gently to avoid the raising of dust and to wash off at once with 
water any which may touch the skin or clothing. 


LYE 


Lye designates a grade of caustic soda put up primarily for domes- 
tic use such as making soap from waste grease and for general 
cleansing. It is sometimes of very inferior quality. If a guaranty 
regarding its purity can be obtained, it may be used for dip making 
in case of necessity, in the same proportions as caustic soda. 


SODIUM CARBONATE 


Sodium carbonate is sold in a number of forms which differ greatly 
in strength, that is, in the proportion of actual sodium carbonate 
they contain. Consequently the cheapest in cost per pound may not 
be the most economical to use. Soda ash is the strongest, but is 
not recommended for the home preparations of dips. It is of uncer- 
tain strength when purchased and becomes weaker on exposure to air, 
while in contact with water it lumps badly and dissolves slowly. 
Sal soda is the weakest and probably the least economical form, but 
because it is so well known and so easily obtained it has been the 
most generally used form of sodium carbonate for homemade dips. 
Its relative weakness is due to the fact that almost two-thirds of it 
is water, combined as “ water of crystallization.” When fresh it con- 
sists of large, nearly transparent crystals, but on exposure to air 
it tends to fall to a white powder. This change is simply due to the 
evaporation of the water of crystallization, and consequently the 
material becomes stronger, almost approaching monohydrated sodium 
carbonate. This latter substance is a coarse, granular powder, con- 
taining only about one-seventh of its weight of water of crystalliza- 
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tion, and is very little affected by exposure to air. Sesquicarbonate of 
soda is still another form which is stronger than sal soda, containing 
less than one-third of its weight of substances not actual sodium 
carbonate. It is likewise little affected by air. 

Both monohydrated carbonate and sesquicarbonate dissolve readily 
and can replace sal soda to excellent advantage provided their com- 
position is guaranteed by a reliable firm. In calculating formulas 
and costs it may be assumed that 10 pounds of sal soda can be replaced 


by 414 pounds of the monohydrate or 5 pounds of the sesqui- 


carbonate. 
PINE TAR 


Pine tar when fresh is semiliquid, but with age becomes granular 
and nearly solid, in which condition it is of less value. Mixed with 
it is usually more or less water of decidedly acid properties (pyro- 
ligneous acid), which on standing tends to float on the surface and 
should be dipped or poured off before the tar is used. 

Tar is heavier than water and when stirred with it usually forms 
a very poor mixture from which most of the tar rapidly settles 
out, but when the water is of just the right temperature and some- 
what alkaline a fairly stable suspension generally may be obtained. 
When previously treated with caustic soda sufficient to combine with 
a considerable proportion of the tar acids, or when blended with 
soap, the tar easily mixes with water and then forms a good and 
permanent emulsion. 


GENERAL COMPOSITION OF DIPS 


All arsenical cattle dips contain arsenious oxide as the active 
tick-killing agent. But since straight arsenious oxide—that is, 
white arsenic—is so slowly soluble in water, some chemical agent 
such as sodium carbonate or hydroxide is necessary to bring it into 
solution. In this way the white arsenic is changed to sodium 
arsenite. If certain manufacturing difficulties can be overcome it is 
possible that sodium arsenite of reliable composition may appear 
later on the market. Such a material could be dissolved directly 
in water and the trouble of making the compound from white 
arsenic and caustic soda would be avoided. 

But a plain water solution of sodium arsenite, however obtained, 
does not make an entirely satisfactory dip. Better results follow 
when pine tar is added. Possibly the pine tar increases the wetting 
or spreading power of the bath, which naturally results in better 
penetration and effectiveness against ticks and less risk of blistering 
cattle. It is probable that the pine tar also makes the sodium arse- 
nite adhere better, so that it will less readily wash off in rain, or dust 
off in dry weather. Perhaps it is distasteful to seed ticks so that 
they are less liable to attach to cattle after dipping. Probably, too, 
cattle are less inclined to drink the bath while going through the vat. 

Proprietary arsenical cattle dips appear now to have passed the 
experimental stage and to have become established as reliable and use- 
ful products. At any rate this can be said of the brands which have 
received permission for use in official dipping in place of the home- 
made dip. The formulas and standard samples of all such brands 
are in possession of the Bureau of Animal Industry and the manu- 
facturers are required to guarantee that their products as placed on 
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the market will be kept up to standard and that all requirements 
of the bureau will be observed. Like the homemade dip they all con- 
tain sodium arsenite as the active tick-killing agent. They do not 
all contain pine tar, because that substance is difficult to blend into 
a highly concentrated product, but they all contain some other 
substance or mixture of substances of such character and in such 
quantity as field trials have proved will produce the same effects. 
They are not regarded as any more effective or any milder on the 
cattle than properly prepared homemade dips. None the less they 
are undoubtedly safer for general use because they offer decidedly 
fewer opportunities for making mistakes in the quantities used or in 
the operations gone through and also fewer chances for accidental 
poisoning or other injury from the handling of powerful chemicals. 
Whether their higher cost is sufficiently outweighed by these 
considerations is necessarily a matter for individual decision.’ 


MAKING THE S-B DIP#* 


Homemade dips usually are made after the “S—B” formula. 

This calls for two stock solutions, arsenic stock and tar stock, which 
must not be mixed except in the diluted dipping bath. 

Arsenic stock requires the following materials ready to hand 


before starting: 
Pounds 


Caustic soda 
White arsenic 
Sal-soda crystals 

There should be also some means for heating the solution in case, 
as sometimes happens because of impure materials, lack of skill, or 
some unforeseen circumstance, the heat created by mixing the mate- 
rials should be insufficient to dissolve all the arsenic. 

In a 5-gallon kettle or metal‘ pail place the 4 pounds of caustic 
soda, add 1 gallon of cold water, and stir with a stick until the 
caustic soda is practically all dissolved. Without delay begin adding 
the white arsenic, in portions of a pound or two at a time, as fast 
as it can be dissolved without causing the solution to boil, stirring 
all the time. If the liquid begins to boil, stop stirring and let it 


* Abbreviated from “ self-boiled,” because sufficient heat to prepare the dip is generated 
by chemical action between the raw materials. ‘The field men of the bureau do not agree 
on the best nfethod of mixing. The truth is that several modifications give good results 
in the hands of experienced men and each man naturally prefers the one with which he 
is most familiar. The method of mixing here given is the original method published in 
Farmers’ Bulletin 603, and, all things considered, appears to be somewhat the safest to 
recommend for general use, particularly to those who must depend entirely on printed 
instructions. But a modification devised by Har Grafke, of the Bureau of Animal 
Industry, may be of interest. He says: “In a 5-gallon kettle or metal pail place the 10 
pounds white arsenic, then add one-half gallon of cold water in snfall quantities at a 
time, and stir with a broad paddle until all the arsenic is wet. Place the 4 pounds of 
caustic soda in a gallon pail, add one-half gallon of water, and stir until the caustic soda 
is practically all dissolved. Lean the top end of the broad paddle against the top of the 
kettle containing the arsenic and without delay begin —_—e the caustic-soda solution in 
small portions, allowing it to run down the surface of the broad paddle into the arsenic 
in such a way as to avoid splashing. If the solution begins to boil considerably stop 
adding the caustic-soda solution for a moment. Occasionally stir the mixture while the 
caustic-soda solution is being added, after which continue to stir until all the arsenic is 
dissolved. Without allowing the liquid to cool, add the sal soda and stir for a few 
moments, then add 1 gallon of water and continue to stir until the sal soda is completely 
dissolved.” According to Doctor Grafke, this nfethod is preferred by a considerable num- 
ber of experienced men. 

‘The chemicals used have no effect on iron. They will, however, actively corrode zinc, 
tin, or solder; hence a soldered pail must be watched for leaks and is far inferior to a 
seamless pail, stamped from a single sheet of iron. A tinned pail is preferred to a 
galvanized one, but a plain iron, seamless pail or an iron kettle should be obtained if 


possible, 
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cool slightly before adding more arsenic. The secret of success is 
to work the arsenic in fast enough to keep the solution very hot— 
nearly but not quite at the boiling point. The result should be a 
clear solution, except for dirt. If the liquid persistently remains 
muddy or milky, it may be because the operation has been conducted 
so fast that much water has been boiled out and sodium arsenite js 
beginning to crystallize, so add another gallon of water and stir. 
If the solution does not then clear up, the caustic soda must have 
been very low grade, and the undissolved substance must be arsenic. 
In that case, put the kettle over the fire, heat nearly, but not quite, 
to boiling, and stir. As soon as the solution of arsenic is complete, 
dilute to about 4 gallons, add the sodium carbonate, and stir until 
dissolved. 

Cautions: It is necessary to avoid splashing. Hence, never work hurriedly; 
stir deliberately and regularly; do not dump in the arsenic and sal soda, but 
earefully slide them in from a grocer’s scoop held close to the side of the pail 
and to the surface of the liquid. Perform the whole operation in a well- 
ventilated place and avoid inhaling steam. 

After the solution has become cold add water to make it to exactly 
5 gallons,° mix well, let settle, and draw off into containers which 
can be tightly corked or otherwise closed. Jugs or demijohns are 
best, but tin cans will serve if occasionally inspected for leaks which 
may occur after a time through the action of the solution upon the 
solder of the can. 

Tar stock is prepared thus: 

In a large metal pail dissolve three-fourths of a pound of caustic 
soda in 1 quart of water, add 1 gallon of pine tar, and stir thoroughly 
with a wooden paddle until the mixture, which at first looks streaked 
and muddy, brightens to a uniform, thick fluid somewhat resembling 
molasses. Test it by letting about a teaspoonful drip from the 
paddle into a glass of water (a glass fruit jar or a wide-mouth bottle 
will do) and stirring thoroughly with a sliver of wood. It should 
mix perfectly with the water. Globules of tar which can be seen by 
looking at the glass from underneath and which can not be blended 
with the water by repeated stirring indicate that more caustic-soda 
solution is needed. In that case make up more caustic-soda solution 
of the same strength and add it, not more than a pint at a time, with 
thorough stirring, until the desired effect is produced. 

If an appropriate glass vessel for making the test is not at hand, 
take a little of the mixture between the fingers, then dip the fingers 
under water and try to rub off the tar. It should leave the fingers 
perfectly clean after a little rubbing with water. If an oily coating 
remains, more caustic-soda solution is needed. Such an extra addi- 
tion of caustic soda will be required only in case of a very low- 
rrade chemical or a very highly acid tar. The tar stock should be 
Sect in closed containers, such as a pail with a friction top. 


The quantity of S—B arsenic stock or of tar stock made in one 
operation can be varied as desired, provided the above-given propor- 
tions of the ingredients are adhered to. But one should attempt to 
work the S-B formula on a larger scale only after skill and experience 
have been acquired. 


5 Best done by previously determining by measurement the depth of 5 gallons of water 
in the kettle. et the kettle exactly level and mark the depth on a stick held vertically 
on the center of the bottont. 
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MAKING THE BOILED DIP 


The boiled dip is less convenient than the S—B dip, but the final 
composition and effect of dipping baths prepared from the two is 


the same. 
To make a 500-gallon bath provide: 


NR SPINS cscs Eid Liki Ls poco acai hethciai ise 24 pounds 
‘otto arsenic... ......-.=.- ee Se ae ae ee ee oS oe 8 pounds 
Pine tar 1 gallon 


Put 25 gallons of water into a kettle or tank of from 40 to 50 
gallons’ capacity, heat to boiling, and add the sal soda. When this 
has dissolved add the white arsenic, then boil and stir for 15 minutes 
or longer, until the white arsenic has entirely disappeared. If 
intended for immediate use cool to 140° F. (by addition of cool 
water if desired) ; then pour in the pine tar in a thin stream while 
constantly and vigorously stirring the solution. Immediately empty 
the liquid into the dipping vat, which has already been three-fourths 
filled with water, and stir thoroughly. 

All the utensils must be free from greasy or oily matter which 
would coat the arsenic and hinder its solution. The operation of 
boiling requires constant attention to avoid loss by foaming. Hard 
water may be used, but in that case considerable undissolved material 
which, however, does not contain any arsenic, may be left after 
boiling. , 

For a stock solution to be kept on hand and used when needed add 
no tar, but after the solution has become cold make it up to 25 gallons, 
stir well, let settle, and draw off into containers which can be well 
closed. In this case the tar stock previously described is also 


required. 
DILUTING THE DIP TO FORM A BATH 


First, run water into the vat about three-fourths up to the dipping 
line, at which its capacity must be known. If tar stock is to be 
used the necessary quantity will be one-third of a gallon for every 
100 gallons of vat capacity. Measure it out, mix it with two or three 
times its volume of water, and pour it along the surface of the water 
in the vat, stirring a little. 

Every 100 gallons of standard-strength ° bath calls for 134 pounds 
white arsenic, which quantity is contained in four-fifths of a gallon 
of S-B stock or in 5 gallons of boiled stock. From these figures the 
the quantity of arsenic or stock needed to charge the vat may be 
calculated. Or one may base the calculation on the following facts: 


One pound of white arsenic will make 62144 gallons of bath. 
One gallon of S—B stock will make 125 gallons of bath. 
One gallon of boiled arsenic stock will make 20 gallons of bath. 


__All solutions of arsenic are considerably heavier than water and 
if carelessly put into the vat they may plunge to the bottom and be 
difficult to mix. Therefore always pour the arsenic stock or a 


®*The standard strength here referred to is that employed throughout the area in which 
cooperative tick eradication is conducted. It is based on the supposition that the cattle 
will be dipped every two weeks throughout the season and meanwhile will remain under 
quarantine. If, however, they are to leave the quarantined area special precautions 
must be taken that they carry no tick infection, and consequently they are subjected to a 
stronger dip, namely, from 0.22 to 0.24 per cent arsenious oxide. -The dipping must be 
done under supervision of an employee of the Bureau of Anintal Industry and in accord- 
ance with regulations published in B. A. I. Order 309. 
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proprietary dip in a thin stream evenly along the vat except at the 
shallow exit end. Another precaution to be taken in handling 
proprietary dips is never to mix them first with small quantities of 
water, which may “break” them. Pour them directly into the water 
in the vat. 

Finally add water up to the dipping line and stir well. An 
excellent way to stir is by a pail tied to a rope. Sink it at the 
entrance end of the vat and haul it along the bottom to the exit, 
Then raise it, throw it back to the entrance end, and haul through 
again, repeating as many times as necessary but always hauling 
through in the same direction. 

The standard- strength bath prepared as above contains practically 
0.19 per cent arsenious oxide when fresh. After use oxidation may 
set in and weaken it, but it will not need to be strengthened so 
long as it tests not less than 0.175 per cent arsenious oxide. 

To make up small quantities for spraying, to each 5 gallons of 
water measured out add first 2 fluid ounces (4 tablespoonfuls) of 
tar stock, and then 51% fluid ounces of S-B stock or 21% pints of 
boiled arsenic stock. 

The standard strength of bath should be adhered to so far as 
possible because its effectiveness against ticks will effect eradication 
in the least time and with fewest dippings. But if time is not 
pressing it is sometimes best to begin with a lower strength, say 
0.14 or 0.15 per cent, and gradually ‘work up to full strength as the 

rattle become accustomed to the treatment. This is certainly a 
wise method for the individual cattle owner who is outside the 
area of cooperative work and lacks aid and advice from experts. 
Weather conditions also need to be considered. Hot or moist 
weather is more trying to the cattle than cool or dry weather. The 
longer the time needed for the cattle to dry off after dipping, which 
of course primarily depends on the proportion of moisture in the 
air, the more liable they are to show blistering or other injury 
through the continued absorption of arsenic by the skin. The com- 
bination of heat and moisture is particularly bad and under such 
conditions it may be desirable, unless other conditions prohibit, to 
use the bath somewhat weaker than standard strength. Table 4 
shows the quantities of arsenic and stock solutions contained in 
100 gallons of bath of different strengths, so that the quantities 
necessary to charge a vat of any size at any strength can be found 
by simple multiplication. 


TABLE 4—Composttion of dipping baths 

















| 
| a4 Per 100 gallons of bath | Per 100 gallons of bath 
| Wobaet | 3 ____|} Actual | eee e Bie 
| arsenious | | || arsenious | f=. 
oxide | White S-B | Boiled oxide White S-B | Boiled | 
| | arsenic stock | stock | arsenic | stock | stock 
| j 
Per cent | Pounds | Gallons | Gallons || Per cent | Pounds | Gallons | Gallons 
0.05 0. 42 0. 21 13 | 0.15 1, 25 0. 63 3.9 
- 06 - 0 25 1.6 | - 16 1.33 | . 67 4.2 
-07 . 58 . 29 1.8 -17 1. 41 wat 4.4 
- 08 - 66 . 33 2.1 18 1, 49 75 | 4.7 
- 08 75 . 38 2.3 19 1. 58 .79 4.9 | 
-10 . 83 42 2.6 . 20 1. 66 WBE oscnctnne 
set -91 - 46 2.8 2h 1.74 HEE. Aikasddnomars 
-12 1,00 - 50 3.1 . 22 1, 83 (EE. Mega eapls 
13 1.08 . 54 3.4 . 23 1.91 VEE |: Sid qiae menial 
14 1, 16 . 58 3.6 | B04 EM ke 
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REPLENISHING THE BATH AND CORRECTING ITS STRENGTH 


As dipping goes on, the bath naturally needs replenishing, and 
its strength probably needs correction from time to time. The causes 
which may lead to changes in the strength of arsenical baths, together 
with methods for making chemical tests, have been discussed else- 
where. Before leaving the vat after dipping, one may measure 
the depth of the bath or mark its level on the side of the vat. 
But even then at the next dipping one can not be certain just how 
much a change of level has affected the strength of the bath. For 
instance, some of the bath may have leaked out from the bottom 
while rain water has run in from the top. Furthermore, certain 
microorganisms can grow in the bath in spite of the presence of 
the poisonous arsenic, and can greatly affect its strength. As 
already mentioned, the active ingredient of the bath is sodium 
arsenite. The microorganisms in the process of growth can transfer 
oxygen from the air to the sodium arsenite, thus converting it to 
sodium arsenate, a distinctly different compound of arsenic and 
much less poisonous to ticks. 

The rate at which a bath may lose strength through oxidation 
depends on conditions and is very variable, but ordinarily is suffi- 
ciently rapid to weaken the bath decidedly in a month or two. 
There is, also, a certain species of microorganism which can grow 
in baths through which large numbers of cattle are passed frequently 
and operates in precisely the opposite manner from those mentioned 
above, namely, by reducing arsenate to arsenite, thus rendering 
the bath stronger. 

It is therefore plain that the only sure way to get proper results 
from successive dippings in the same bath is to make a chemical 
test of its strength shortly before each dipping. The Bureau of 
Animal Industry provides all officials engaged in cooperative eradi- 
cation work with outfits for making this test. It is easily carried 
out by a properly qualified person, and the cattle owner who dips 
privately should have his baths tested in the same way. If a sample 
must be sent away for test certain precautions are necessary. First, 
stir the bath well. Fill the bottle (not less than one-fourth pint) 
nearly to the neck and at once carefully add concentrated formalde- 
hyde’ (which is cheap and can be obtained from a druggist) with 
a medicine dropper in the proportions of 5 drops to each one-fourth 
pint. Cork tightly and send at once. 

No anxiety need be felt regarding the accumulation of oxidized 
arsenic in the bath during a single season’s use. Experiments by 
the Bureau of Animal Industry have shown sodium arsenate to be 
far less injurious to cattle than sodium arsenite. Field experience, 
too, indicates that under ordinary conditions, provided the vat has 
been cleaned out and freshly charged in the spring, danger of injury 
from this cause need not be considered. 

__In practice, baths nearly always are both strengthened and replen- 
ished in one operation, and it is decidedly the simplest and best pro- 
cedure. First, run water in up to the dipping line, at which the 
capacity is known, and stir thoroughly. Take out a sample and test 


‘This is to act as a preservative against microorganisms, which may act much more 
rapidly in 2 small sample than in the original bath in its contparatively cool location 
underground. 
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it to determine the per cent of arsenious oxide. Then find out, by 
referring to Table 4, how much arsenic or stock, whichever is to be 
used, is actually contained in 100 gallons of the bath as it stands, 
Subtract that quantity from the quantity which corresponds to the 
desired strength of bath, and multiply the remainder by the number 
of hundreds of gallons of vat capacity. The calculated quantity 
of stock, by strict mathematics, is not quite sufficient to reach the 
desired percentage, particularly if the comparatively weak-boiled 
stock is used, but it will be close enough for all practical purposes. 

Another method of calculation which requires no reference table 
and is particularly useful when proprietary dips are employed, is 
the following: If it is not already known, calculate the quantity of 
arsenic or concentrate which would be needed to make up an entirely 
fresh charge of the desired strength. Then determine the fractional 
part of this quantity necessary to raise the strength of the existing 
bath to the desired point. For example, suppose 10 gallons of a 
certain proprietary dip is required for a fresh charge of the vat to 
the desired strength of 0.18 per cent arsenious oxide, while the 
strength of the bath actually in the vat is found by test to be 0.15 
per cent. Then the bath is too weak by 0.03 per cent, and three. 
eighteenths of 10 gallons of the dip will have to be added. 

In course of time filth and mud will accumulate in the bath to such 
an extent that the vat will need to be emptied, cleaned out, and 
recharged. Cattle dipped in a bath loaded with filth and mud will 
necessarily carry out more bath on their bodies, and so more arsenic 
than they should; also, they will dry off more slowly, and very 
naturally will be more likely to be blistered. By the same line of 
reasoning some field men of the Bureau of Animal Industry say that 
after a vat has been charged no more tar or tar stock should be added 
in replenishing the bath, particularly if work oxen are to be dipped. 
From experience the field men have come to believe that tar cements 
together the filth and mud carried out by the animals and so increases 
the chance of injury. At any rate it appears to be good practice to 
reduce the quantity of tar added as the bath becomes dirtier. 

On similar grounds is based the important general rule never to 
use in the spring a bath carried over the winter. Such a bath usually 
will have become largely oxidized so that when brought up to 
strength as respects actual arsenious oxide it may be dangerously 
high in total arsenic. It is at the first one or two dippings in the 
spring that cattle are most prone to suffer injury, especially when 
they have come through the winter in poor condition or are still in 
long hair. They must, therefore, at least have the advantage of 
being dipped in a fresh, clean bath. 


PRECAUTIONS IN THE USE OF ARSENIC AND ARSENICAL DIPS 


The fact that arsenic is a violent poison is what renders it valuable, 
for the fever tick is hard to kill. But, like a keen-edged tool, it may 
be decidedly dangerous if ignorantly or carelessly handled. Three 
possibilities of danger must be kept constantly in mind—danger to 
oneself, danger to other persons, danger to anunals. 

The dry, powdered, white arsenic should be kept in a tightly 
covered pail, plainly labeled. Paper bags are unsafe because they 
easily burst, and arsenic so scattered about looks harmless enough. 
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In weighing or otherwise handling the arsenic, avoid raising dust 
or breathing it in, if raised, and keep it off the skin and clothing. 
In mixing or boiling stock solutions work only in a well- ventilated 
place, and on the windward side of the kettle so that steam arising 
from it will not be inhaled. 

The stock solutions are in some respects more dangerous than the 
original substance because the arsenic in them is already in solution 
and can act ver y quickly. If any gets on the skin or clothing it 
must be washed off without delay. Cattle must be kept away from 
such solutions or from anything that has been in contact with them, 
for cattle craving salt have been poisoned by licking the outside of 
leaky barrels and by licking the earth around the dipping vats where 
a little concentrate had been sarelessly spilled in charging the vat. 
All such poisoned earth must be removed, buried, and replaced by 
fresh. 

The diluted bath is naturally much less dangerous, but no chances 
can be taken with it. No puddles from which animais may drink 
should be allowed to accumulate. The persons who do the dipping 
should not allow the skin or clothing to be wet by the dip any 
more or any longer than absolutely necessary. When spraying, the 
operator should see to it that neither he nor the animals inhale any 
of the spray. 

When a vat is to be emptied the approved practice is to run the 
waste bath into a pit properly guarded by a fence, where it will 
gradually seep away under the surface and do no harm, provided 
only that seepage can not be carried to a well, stream, or spring 
from which any person or domestic animal may drink. 

The symptoms of arsenical poisoning are rather variable and also 
depend on the size of the dose and method of administration. If an 
animal sickens or dies shortly after dipping, it by no means follows 
that arsenical poisoning or any other e ffect of the dipping is the 
cause. Very few cattle relative to the total number dipped have 
suffered undoubted arsenical poisoning and in most of the cases 
the cause could be traced to somebody’s error or carelessness. 

In regard to arsenical poisoning of human beings aires’ is a stand- 
ard antidote which may be obtained at any drug store with direc- 
tions for use. It should be kept on hand for emergencies. If the 
antidote is not at hand the poison must be removed from the stomach 
by encouraging repeated vomiting, and soothing drinks, such as 
milk, white of | eggs and water, or flour and water, must be freely 
given meanwhile. A suspected case of arsenical poisoning must 
have the attention of a calvin at the earliest possible moment, 
as sometimes the poison works very quickly. 
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HE ERADICATION of the cattle tick from the 
Southern States is a problem of prime impor- 
tance to the agricultural welfare of the entire 
country. 

The elimination of the tick will give a very great 
impetus to the cattle and dairy interests, especially 
of the South, where agriculture will be placed on a 
more scientific and profitable basis. 

Although the eradication of the tick will be of 
greatest advantage to the States in which ticks are 
found, the benefits will be enjoyed also by all other 
sections. In consequence the problem, in large 
measure, is one of national importance. 


A number of publications on the cattle tick, its 
habits, and methods of eradication have been issued 
by the United States Department of Agriculture and 
by various investigators in the Southern States. 
This bulletin, prepared for the use of farmers, stock- 
men, and other interested persons, brings together, 
from the various sources, practical and useful infor- 
mation regarding the tick and its eradication. It 
supersedes Bureau of Animal Industry Circular 207 
and Farmers’ Bulletins 498 and 603, which are no 
longer available for distribution. 


Issued October 1919 
Washington, D. C Revised August 1930 
Slightly revised September 1940 
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PROGRESS IN TICK ERADICATION 


HE CAMPAIGN to eliminate the cattle-fever tick (Boophilus 

annulatus) from the United States has been conducted by the 
Bureau of Animal Industry ever since 1906, in cooperation with 
the authorities of the affected States. When this cooperative project 
was undertaken, 985 counties in 14 Southern States, including also 
Missouri and Kentucky, and in southern California (fig. 5) were 
under Federal quarantine because of tick infestation. Much of this 
territory, through the application of the methods of eradication 
described in this bulletin, has been released from quarantine, and 
in considerable additional areas the work of eradication is well 
under way. 

The methods of eradication have been improved upon from time 
to time as new facts became known, and it may be stated that the 
methods have reached such a degree of perfection and have had 
such a wide, practical test, that the question of how to eradicate 
ticks is no longer an essential part of the problem. The main part 
of the task is to have hearty, vigorous, and conscientious coopera- 
tion of the people. In other words, the work will progress just as 
rapidly as the people desire that it shall. 


REASONS FOR ERADICATING THE CATTLE TICK 


Several species of ticks occur on cattle in the Southern States, 
but the one that chiefly concerns us here is that commonly called 
the “cattle-fever” or “Texas-fever” tick (Boophilus annulatus) 
and the tropical variety of this tick (Boophilus annulatus 
var. meorapiis (syn. al annulatus var. australi #8)). It 


1931; Mr. Chai died May 6, 1940. Much of the 
‘of the tick and methods of eradication has been 
Ransom. The 1930 


i 


_ } Dr, Ellenberger died Oct. 25, 
information relating to the life history 
taken from publications by H. W. Graybill with revisions by B. H. 
and subsequent revisions were prepared by W. M. MacKellar. 
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is the one most frequently found on cattle in the South and is much 
more abundant than any of the other species. When the losses 

‘aused by this parasite are once thoroughly understood by farmers 
and stockmen, arguments in favor of tick eradication should not 
be needed. Some of the losses are not directly noticeable and con- 
‘sequently make little impression, while others properly chargeable 
to the tick are frequently attributed to other causes. 

Every cattle raiser and feeder and every dairyman in tick-infested 
territory can form some estimate for himself of the losses he person- 
ally sustains through the agency of the tick and thus form some idea 
of the enormous total burden this parasite places on the cattle indus- 
try of the quarantined area. Aside from the fact that the tick is the 
only known natural agent through which the disease, tick fever, 
is transmitted from animal to animal, and that the destruction of 
the tick will result in eliminating this disease, the damage done 





FiGurE 1.—On the tick-quarantine line. Quarantine measures, necessary in protecting 
tick-free sections of the country, are troublesome and interfere with free trans- 
portation 


by the tick as an external parasite of cattle is sufficient to justify 
the most strenuous efforts for its extermination. 

It can be readily seen that the blood taken from cattle by the 
tick in its rapid development causes more or less impoveris shment of 
the circulation, and that tick-infested cattle require more feed to 
meet the demands of the parasites in addition to the ordinary needs 
of the animal. The drain on the system is often so great, especially 
in hot weather, that cattle will lose flesh while on good pasture, 
thereby reducing their vitality and rendering them more susceptible 
to the inroads of disease. In young animals growth is retarded 
and they may never fully develop but remain thin, weak, and 
stunted. In milk cows this debilitating influence has the effect of 
greatly reducing the milk flow, and even the hide from a tick- 
infested animal is of an inferior grade and reduced in value. 
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TICKS AND METHODS OF 


To prevent the distribution of ticks, the National and State Gov- 
ernments maintain quarantines (fig. 1) on the tick-infested areas. 
Since May 1, 1928, the interstate shipment of ticky cattle for any 
purpose has been prohibited, making necessary the trouble and ex- 
pense of dipping and freeing the cattle for shipping. (Fig. 2.) 
Formerly, animals coming from the infested area and sold ir imme- 
diate slaughter under quarantine restrictions at northern markets 
brought from one-half to 114 cents per pound less than the quoted 
market price. The decreased value thus established has reacted to 





FIGURE 2.—Inspecting cattle for ticks. The interstate movement of ticky animals is 
prohibited, thus involving the trouble and expense of inspecting and dipping cattle 
for shipment to insure their being tick free 

fix the value of all cattle in the quarantined territory, thereby reduc- 
ing the assets of the whole section. 

The Bureau of Animal Industry has received hundreds of letters 
from farmers and other interested persons, all residents of the south- 
ern territory which has been freed from ticks, testifying to the 
benefits derived from the destruction of the pest. The consensus of 
opinion in these letters indicates that on the average cattle are 
enhanced in valve about $10 a head, they weigh one fifth more, they 
erade one-fourth better, and they are safe from tick fever and from 
the shrinkage which it causes. It is also stated that the cattle indus- 
try in the South is ine reasing, that there is an increase in improved 
blood, that the milk yield of cows is increased about one- fourth, 
and that there is an increase of forage crops and silos. 

The South needs more and better livestock and a larger and better 
dairy industry, and these objects are being promoted creatly by the 
destruction of the tick. More than that, the increased production 
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of livestock, by reason of its important influence in maintaining and 
improving soil fertility, is of distinct benefit in increasing the yield 
of field crops. An incidental though important advantage of stock 
raising and dairying will be found in the distribution of the farmer’s 
income throughout the year, enabling him to live on a cash basis, 
Thus the benefits that will accrue to southern agriculture through 
exterminating the cattle tick will be far-reaching. 


LIFE HISTORY OF THE TICK 


To carry out methods of eradication successfully it is necessary 
to know the life history of the tick and the influence of temperature, 
moisture, and other 
climatic conditions 
on the various stages 
of its existence. The 
reader is asked to 
bear in mind that the 
term “tick” or “cat- 
tle tick” or “fever 
tick” refers to Boo- 
philus annulatus and 
B. annulatus var. 
microplus. The fever 
tick is sometimes con- 
fused with a number 
of other ticks occa- 
sionally found on 
cattle which, so far 
Ficure 3.—Southern scrub cow (left) with grade calf as concerns the trans- 


(center) by purebred bull (right). The South needs more fees Ea ee 
and better livestock. With the eradication of the fever mission of tick fe ver, 
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tick, purebred cattle with which to improve the native gyre entirely harmless | 


stock may be safely introduced 7 : 
to them. Some of 


these ticks are illustrated in Figures 6 and 7, which will help the 
reader to distinguish between the various kinds. 

Cattle are the usual host, and the preferred host, for the fever tick. 
Frequently horses, mules, goats, deer, and sometimes even buffaloes 
and sheep serve as hosts; but none of these animals, with the possible 
exception of deer and buffaloes, are susceptible to tick fever. In 
practical tick eradication, horses and mules that are infested or exposed 
to tick infestation should be treated the same as cattle; and, in areas 
infested with the tropical variety of the fever tick, deer, goats, and 
sheep must be brought under the eradication program. 

The tick spends only a part of its life on the body of the animal; 
the rest of the development occurs on the pasture. 


DEVELOPMENT ON THE GROUND 


In tracing the life history of the cattle tick it is convenient to 


begin with the large, plump, olive-green, engorged female tick | 
(fig. 8), about half an inch in length, attached to the skin of a cow. J 


During the few preceding days she has increased enormously in size 
as a consequence of drawing a large supply of blood. 
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g and When fully engorged she drops to the ground and at once, espe- 
yield cially if the weather is warm, begins to search for a hiding place on 
stock — moist earth beneath leaves or any other litter which may serve as a 
rmer’s ; protection from the sun and numerous enemies or shield her from 
basis, > unfavorable conditions. The female tick may be devoured by birds, 
rough ' or destroyed by ants, or may perish as the 1 ‘esult of low tempe1 rature, 


absence or excess of moisture, and many other unfavorable condi- 
tions; so that many which fall to the ground die. 

During the spring, summer, and fall months egg laying begins 
in from 2 to 20 days, * and during the winter months in'from 13 to 
98 days, after the female tick has fallen to the ground. The eggs 
are small, elliptical-shaped, at first of a light amber color, later 
© changing to a dark brown, and are about one-fiftieth of an inch in 
© length. As the eggs are laid they are coated with a sticky secretion, 
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ffaloes FIGURE 4. ~A southern packing plant, eattle in feed lot in foreground, The benefits 

that acerue through the extermination of the fever tick have a favorable influence 

ossible on business conditions in the South 

r. Inf’ ¢ D I he body of tl her tick 

cposed rom drying out, uring egg laying the body of the mother tick 

anal gradually shrinks, and finally is reduced to about one-third or one- 

E fourth its original size. Egg laying is greatly influenced by temper- 

s, and ature, being retarded or even arrested by cold weather. In the sum- 

nimal; @ eT time egg laying may be completed as soon as four days after it 
Phas begun, or by ‘the end of about a week after the tick has dropped to 
» the ground. It has been observed that if the ticks drop in the fall 
/ of the year the egg-laying process may continue for as long as 151 
p days. <A tick may deposit from a few hundred to more than 5,000 

ent tof, eggs, and when egg laying is completed the mother tick, having ful- 


e tick) filled her purpose, dies in a few days. 
a cow. After the eggs have been laid they must undergo a period of incu- 
in size bation before they are ready to hatch. The period may be as short as 
19 days in the summer, or as long as 200 days if the fall and winter 
seasons are involved. When incubation has been completed there 
issues from each egg a small, oval, six-legged larva or seed tick, at 












6 FARMERS’ BULLETIN 1057 

first amber colored, later changing to a rich brown. After crawling 
slowly over and about the shell from which it has emerged, it usually 
remains more or less quiet for several days, after which it shows 
great activity, especially if the weather is warm, and ascends the 
nearest vegetation, such as grass, herbs, and even shrubs. 

Since each female lays an enormous mass of eggs at one spot, thou- 
sands of larve may appear in the course of time at the same place. 
The young ticks will ascend the near-by vegetation and collect on 
the leaves and other parts of plants. This instinct of the seed ticks 
to climb upward is a very important adaptation to increase their 
chances of reaching a host. If the vegetation on which they rest is 
disturbed they become very active and extend their long front legs 
upward in a divergent position, waving them violently in an attempt 
to seize hold of a host. 

During its life on the pasture the seed tick takes no food and 
consequently does not increase in size, and unless it reaches a host 











Dotted 


Map showing areas quarantined on account of tick fever in 1906, 
of tick eradication. 
Copies of the regulations describing the present quarantined territory may be 


Ficurp 5.— 
lines show northern boundary of infected area at beginning 


obtained on application to the Bureau of Animal Industry, Department of Agri 


culture, Washington, D. C. 


on which to live as a parasite, it dies of starvation. The endurance 
of seed ticks is very great, however, as they have been found to live 
more than eight months during the colder part of the year. For 
example, it is known that in the case of female ticks that dropped 
to the ground August 14, and deposited eggs that began to hatch 
September 9, all the seed ticks from the eggs were not dead until 
the following May 13, 246 days after hi itching began, or 273 days 
after the females’ dropped from the cattle. Fortunately, however, 
seed ticks are not able to live nearly so long during warm weather 
and die within a few months in the summer. 


DEVELOPMENT ON CATTLE 


The parasitic part of a tick’s life begins when the larva or seed 
tick reaches a favorable host, such as a cow. The tick crawls up 
over the hair and commonly attaches itself to the skin of the escutch- 
eon, the inside of the thighs and flanks, or to the dewlap. It begins 
at once to draw blood and soon increases in size. In a few days 
the young tick changes from a brown color to white, and in from 
5 to 12 days molts or sheds its skin. The new form has eight legs 
instead of six and is known as a nymph. 
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Ficture 6.—Various ticks that infest cattle. 1. Mature female cattle tick, enlarged ; 
la, same, natural size; 1b, head and shield of same, magnified 15 times. 2. Mature 
female castor-bean tick, enlarged; 2b, head and shield of same, magnified 15 times. 
3. Mature female winter tick, enlarged; 3a, same, natural size; 3b, head and 
shield of same, magnified 15 times. 4. Mature female dog or wood tick, enlarged; 
4a, same, natural size; 4b, head and shield of same, magnified 15 times 
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Ficur& 7.—Various ticks that infest cattle. 1. Mature female Lone Star tick, 


enlarged ; la, same, natural size; 1b, head and shield of same, magnified 15 times. 
2, Mature female ear tick, enlarged; 2a, same, natural size; 2b, head of same 
protruding from beneath, magnified 15 times. 3. Mature female chicken tick, 
enlarged; 3a, same, natural size; 3b, upper portion of same, head invisible, mag- 
nified 10 times. 4. Mature female European dog tick, enlarged; 4a, same, natural 
size; 4b, head and shield of same, magnified 15 times 
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In from 5 to 11 days after the first molt the tick again sheds its 
skin and becomes sexually mature. At this stage for the first time 
males and females can be distinguished with certainty. The male 
emerges from his skin as a brown, oval tick, about one-tenth of an 
inch long. He has reached his growth and goes through no further 
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FIGURE &.—Cattle-fever ticks, magnified 5 times 


development, but later he shows great activity, moving about over 
the skin of the host. The female at the time of molting is slightly 
larger than the male. She never shows much activity, seldom moy- 
ing far from her original point of attachment. She still has to under- 
go most of her growth. After mating, the female increases very 
rapidly in size and has been known to become fully engorged as early 4 
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10 FARMERS 
as 48 hours after the second molt, but usually at least 4 days are 
required for her engorgement. Commonly this period lasts from 
about a week to as long as 25 days. In exceptional cases, the time 
that elapses between the attachment of the tick as a seed tick and its 
dropping from the animal as a fully engorged female may be less 
than 20 days, but generally it is 3 weeks or a little more. The 
greatest length of time that a tick has been observed to stay on an 
animal is 66 ds ays. 
SUMMARY OF LIFE HISTORY 


To sum up, on the pasture there are three stages of the tick—the 
engorged female, the egg, and the larva or seed tick; and on the host 
animal are also three stages—the larva or seed tick, the nymph, 
the sexually mature adult of both sexes, and in addition the engorged 
condition of the female. 


METHODS OF ERADICATION 


In undertaking measures for eradicating the tick it is evident that 
the pest may be attacked in two loc ations, namely, the pasture and 
the cattle. Animals may be freed of ticks in two ways: They may 
be treated with a disinfectant that will destroy all the ticks present, 
or they may be pastured at proper intervals on tick-free fields until 
all the ticks have dropped. ‘The method of freeing cattle from ticks 
by applying a solution that kills the ticks is the “method generally 
used. The pasture-rotation method is not only more complicated 
but the necessary tick-free fields are seldom available. 

In freeing pastures the method followed may be either direct or 
indirect. The direct method consists in excluding all cattle, horses, 
and mules from pastures until all the ticks have died from starva- 
tion. This plan is seldom followed because the owner is usually not 
willing to give up the use of his pasture even temporarily. The 
indirect plan consists in permitting the cattle and other animals to 
continue on the infested pasture and treating them at regular inter- 
vals with agents destructive to ticks, thus preventing engorged 
females from SrORene and reinfesting the pasture. All the seed 
ticks on the pasture, or those which hi itch from eggs laid by females 
already there, will he eventually. Those that get on the cattle from 
time to time will be destroyed ‘by the treatment, while those which 
fail to find a host will starve to death in the pasture. 


APPLICATION OF TICK-DESTROYING AGENTS 


Ticks on the cattle may be destroyed by using a tick-destroying 
agent, such as arsenic. The dipping vat is the best and cheapest 
means of applying the remedy, as it has the great advantage over 
spraying and hand applications in that thoroughness of treatment 
is practically assured. In cases of emergency or if the number of 
rattle to be treated is so small as not to warrant the construction of 
a vat, spraying may be advisable. In spraying animals the work 
should done with great thoroughness and every portion of the body 
should be treated. An animal can not be sprayed properly unless 
it is tied or otherwise controlled, nor can good results be obtained 
unless the hair and skin are thoroughly wetted. 
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DIPPING 


When eradication is undertaken, all — bahar and also horses 
and mules, if infested or exposed, are treated regularly every 
two weeks. The purpose of these repeated eae is to destroy 
all ticks that get on the animals before they have had a chance to 
mature and drop, thus preventing reinfest: ation of the pasture, farm, 
or range. If the treatment is thoroughly applied to every animal 
there will be no renewal of the infestation on the premises. The 
cattle will act simply as collectors of ticks which will be destroyed 
regularly by dipping every 14 days. 

Tf, however, because of lack of efficacy of the dip, imperfect appli- 
cation, or becuse of failure to dip all cattle systematically, some 
ticks escape treatment and reproduce, then the time that otherwise 
would be required for eradication will be prolonged indefinitely. 

The work of dipping is greatly facilitated by properly constructed 
vats with well- ranged pens and chutes. The little extra cost. re- 
quired to put the dipping facilities in good working order will be 
more than repaid by the ease with which cattle may be handled 
and time saved in the operation. With reasonable care, dipping 
is a safe and simple treatment. The animals shoul be handled 
carefully and humanely. They should be watered not more than 
four or five hours prior to dipping, and should not be dipped while 
hot or if in an exhausted condition. After dipping, they should 
be handled quietly and not overheated. 


LENGTH OF TIME NECESSARY TO DIP 


The length of time it is necessary to continue systematic dipping 
to insure complete eradication may be determined by reference to 
Table 1. It will be evident that if all ticks are prevented, by dipping, 
from maturing and reinfesting a pasture, that pasture should be 
tick-free in the same length of time that it would take to starve the 
ticks if all cattle, horses, and mules were excluded. In the appli- 
cation of this knowledge, where dipping is the means of preventing 
pasture reinfestation, it will be necessary to determine by careful 
inspection the time at which mature ticks are last found on the 
cattle, and to estimate the time dipping must continue from that 
date. 

In systematic tick eradication the most satisfactory results have 
followed when dipping is begun during March, for the reason that 
that is the beginning of the period when tick development is rapid 
and the length of time they will live on the host and on the pasture 
is shortest. Proper dipping of all cattle in a given area at 14-day 
intervals, beginning during March and continuing until November, 
will result in complete eradication of the cattle tick. 


PAINT-MARK CHECK 


To dip only a part of the cattle on a range or in an infested 
community delays completion of the work indefinitely. It is, there- 
fore, very important that a system of checking dipped cattle for 
identification be adopted, and for that purpose a “paint mark applied 
to each animal at the time of dipping will be found of great assistance 
in insuring disinfection of all cattle in large or rough pastures and 
on open ranges, In using this check the mark, made with a paint 
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prepared for that purpose, should be placed uniformly each time it 
is used, changing the location as necessary. For example, the mark 
at the first dipping may be placed on the left shoulder, for the 
second dipping on the left side, and on the left hip for the third 
dipping. Shortly following each dipping in a given locality, a 
thorough search of the area involved should be made to detect and 
properly treat undipped animals which may be readily recognized 
by the absence of the mark. 













PASTURE VACATING OR RESTING 


The cattle-fever tick may be readily starved to death if deprived of 
an opportunity of getting on cattle, horses, mules, or asses. Under 
proper conditions, the use of this plan of extermination, commonly 
referred to as the pasture vacating or resting method, will be found 
rapid and sure in its results and eradication is accomplished with 
a minimum of work and expense. The plan is particularly adaptable 
to large, rough, fenced areas, where livestock range in extensive 
brush pastures, and where unusual difficulties are encountered in gath- 
ering all cattle for systematic dipping. Arrangements may be made 
to vacate a pasture at a time when the seasonal movement of cattle to 
northern pastures or to market has reduced the number to be carried. 
The time that a pasture is left idle need not be considered a total 
loss, as it will be found that the range improves as a result of the 
rest and a chance to reseed. The pasture will be in a condition to 
carry and additional number of cattle when it is ready for restocking. 

Close attention to a few simple details are important in the success- 
ful application of this method. The fences inclosing the pasture to 
be vacated must be made good enough to keep all livestock out. 
Care must be taken to see that all cattle, horses, mules, and asses 
are removed from the pasture. The time the pasture is to remain 
idle is estimated from the day the last animal is removed. During 
the time the pasture is idle the fences should be periodically patrolled 
and the watering places examined to make sure that the pasture 
remains vacant. When the starvation period is ended, every precau- 
tion must be taken to see that the pasture is restocked with tick-free 
animals. 

The time required for the ticks to die out after all animals have 
been removed from the infested fields and pastures varies consider- 
ably, depending principally on the climate and the weather. The 
dates when pastures will be free of ticks after cattle have been 
removed are given in Table 1 

The first part of the table is based on investigations by Hunter and 
Hooker at Dallas, Tex., and by Graybill at Auburn, Ala., under 
cooperation between the Bureau of Animal Industry and the veteri- 
nary department of the Alabama Polytechnic Institute. All the 
periods obtained by Newell and Dougherty (1906) in work carried 
on at Baton Rouge, La., which is much farther south, are shorter. 
The periods given in the table should be found ample for all places 
no farther north than Dallas, Tex., or Auburn, Ala. 

In general, moisture and cold prolong, while dryness and _ heat 
shorten, the duration of the period that ticks will live on a pasture. 
If some portions of the same pasture differ with regard to tempera- 
ture and moisture, as frequently happens, some parts become free of 
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ticks before others do. Other things being equal, high, ary, un- 
shaded land becomes tick-free sooner than low, damp, shady land. 
Land, however, that is excessively moist and extremely shady, as 
along some river bottoms, is not likely to be a favorable breeding 
place for the cattle ticks, and lowlands subject to more or less regular 
overflows as a rule are only lightly infested, if at all. 






TABLE 1.—T'ime required to free pastures from ticks by starvation 
BASED ON DATA OBTAINED AT DALLAS, TEX., AND AUBURN, ALA. 





Date Date 
|} when | | when 
Date of removal of all animals from | aa || | Date of removal of all animals from | pene 
pasture | free | pasture free 
from | from 
ticks | ticks 
July 1. ae Mar. 1 yee 15 to Mar. 15, inclusive. -_..-..----- Sept. 1 
Aug. 1 ‘ May 1 Apr. 1 : pabursnstoeseweae Sept. 15 
Sept. 1 : .-| July 1 Apr. 15... = Oct. 15 
Oct. : to Nov. 1, inclusive. Seen Aug. 1 May | to June 15, inclusive. ___-- sinc ones a cm 
Rope Oe ee os Aug. 15 | 
| 
BASED ON DATA OBTAINED AT KNOXVILLE, TENN. 
Jan. 1 Aug. 1 || June 15 Sead sau May 1 
Feb. 1 to Mar. 15 7 Ps Nov. 15 |} July 1 ‘ June 15 
Apr. 1 to 15 Sosla tis Jan. 1 |} July 15. ; ; ssocs) aa 
May | : Jan. 15 || Aug. 1 to 15 July 15 
May 15 to June 1 ‘ ; ...| Feb. 15 || Sept. 1 to Oct. 1__-- auuie Sept. 15 


The time required for freeing pastures in the southern part of 
the infested area may be considerably less in many localities than 
that indicated in the first part of Table 1, yet the safest plan is to 
follow the table in most localities in the South. There is little doubt 
that in most regions in the northern half of the infested area the 
periods are longer. Cotton obtained at Knoxville, Tenn., during the 
years from 1907 to 1909, ine lusive, the periods given in the lower “part 
of Table 1. 

According to the experiments conducted by Cotton, the normal 
duration of an infestation may be considerably shortened or even 
suddenly brought to an end in infested pastures and fields by the 
occurrence of exceptionally cold weather. He found that a certain 
percentage of engorged females are destroyed by a temperature of 
23° F., that all engorged females are destroyed by a temperature of 
14° when not provided with a protective covering, and that ticks 
provided with a covering of dry chaff were able to survive a tempera- 
ture of 12°, but if the covering is wet they are killed as readily as 
when unprotected. It was found also that ticks that have deposited 
some eggs are much more readily destroyed than those that have not 
done so. In addition it was demonstrated that all unprotected eggs 
and all seed ticks are destroyed at temperatures of 4° and 2°, respec- 
tively, but that eggs protected by dry litter can endure a much colder 
temperature. It is thus seen that the infestation of fields may be 
greatly reduced during cold spells and, if the temperature falls to 
about zero, may be entirely destroyed. In case the temperature falls 
only to a point at which all the females are destroyed, the only result 
accomplished will be a shortening of the period of infestation. 
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It would be well for stock owners, in eradicating ticks, to take 
advantage, so far as practicable, of all zero weather. It should be 
remembered, however, that cattle even during the coldest weather 
are likely to harbor ticks which will be unaffected by the low tem- 
perature. The ticks when they drop will reinfest the place; con- 
sequently, when a spell of zero’ weather occurs, if the cattle are not 
on the fields, pastures, or ranges they should not be returned to them 
until freed of ticks. If on pasture “hey should be removed at once 
and not returned until made free of ticks by one of the methods 
suggested in this bulletin. 


FREEING CATTLE OF TICKS BY ROTATION ON TICK-FREE LAND 


Although the method is not often used, it is nevertheless possible 
to free cattle of ticks by placing them on a series of uninfested fields, 
This plan is based on the fact “that the female tick must drop from 
the host to the ground before eggs can be laid and before young ticks 
will develop. 

The shortest time in which seed ticks appear after engorged 
females have been dropped is 20 days. Consequently, cattle placed 
on a tick-free field during the warmer part of the year are not in 
danger of becoming infested again with young ticks until 20 days 
have elapsed. The time required for all the ticks to drop after cattle 
have been placed on uninfested land varies with the temperature, 
being much longer in winter than in summer. Beginning at various 
times of the year, the time required is given in Table 2 


TABLE 2.—Time required for all ticks to drop from cattle placed on tick-free 
land 


| All ticks will 
have dropped 


| All ticks will 


When ticky cattle are placed on have dropped 


tick-free land during— 


When ticky cattle are placed on 
tick-free land during 


| in in 

pa ee Se 
August . | Six weeks. March _-_- ..| Seven weeks. 
September -_--- eS Ceae aed Dax April see si 5 i Six weeks 
October - a = | Eight weeks May Do 
November - -- whicrnwencnnccet Nee wee June 5 niin Site Sec ‘ Do 
January eee: aes = Ten weeks. WAS ee aah mate an oe ee 
DN coc acs ckcnnmnenankokae | Seven weeks. | 

i 


The plan of freeing cattle of ticks by changing them from one 
lot or field to another is as follows: Beginning at any time of the 
year from March to September, inclusive, in the southern half of 
the infested area, the cattle are removed from the tick-infested 
pasture they have been occupying to a tick-free lot or field and 
left there for not more than 20 days. During that time a consider- 
able number of ticks will drop. In order to prevent the cattle from 
becoming reinfested (by seed ticks resulting from eggs laid by 
females that have dropped), the herd is then changed to a second 
tick-free inclosure for 20 days longer, and if they are not free of 
ticks by that time, they are placed in a third tick-free inclosure 
for 20 days more. Should the two changes at intervals of 20 days 
have been made, 60 days will have elapsed, which, during the time 
of year indicated, is ample for all ticks to have dropped, and the 
animals are ready to be placed on a tick-free pasture or field without 
danger of becoming reinfested. The periods to free cattle (given in 
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Table 2) are believed to be ample. It is a wise precaution, however, 
to examine the cattle carefully for ticks before placing them in the 
uninfested field they are to occupy. 

From October to February, inclusive, the time required for seed 
ticks to appear after females have dropped is much longer than the 
time necessary for all the ticks to drop from cattle. Consequently, 
if it is desired, the herd may be left on the same field for the required 
length of time without danger of reinfestation. 

Table 3 gives the approximate dates when ticky cattle are in 
danger of reinfestation when placed on tick-free land at various 
times of the year. The first section applies to most localities in the 
southern half of the infested region, and the second section to 
localities having temperature conditions about the same as Knoxville, 


Tenn. 


Taste 3.—Date on which seed ticks will appear after ticky cattle have been 
placed on tick-free land 


BASED ON DATA OBTAINED AT BATON ROUGE, LA., AUBURN, ALA., AND DALLAS, 


TEX. 

Date Date 

seed | seed 

Date cattle placed on tick-free pastures ticks Date cattle placed on tick-free pastures ticks 

will will 

appear |} appear 
Jan. 1 to Feb. 4, inclusive : Apr. 24 |) July 1 : | July 25 
Mar. 3 : z May 3 || Aug. 5-- Aug. 30 
Apr. 15 aa May 20 | Sept. 1 Oct. 7 
May | June 5 |} Oct. 1 Feb. 25 
June 5... . June 28 Nov. 1 to Dec. 15, inclusive Mar. 3 

BASED ON DATA OBTAINED AT KNOXVILLE, TENN. 

Jan. 11 to Mar. 4, inclusive. May 29 |] July 3-- Aug. 2 
met; Vicon 3 June 3 || Aug. 6 Sept. 6 
May 15. -- z June 20 || Sept. 4-__.-- ‘ ; ‘ Apr. 14 
June 12___. : galy, 18 | Oct. 2...... pate adnndaee ns May 20 


SPECIFICATIONS FOR CONSTRUCTION OF A CONCRETE VAT 


Site—The site selected for the vat should be dry and of sufficient size to 
permit the construction of the chute, the dripping pen, and at least two addi- 
tional pens—one for holding the cattle prior to dripping and the other for 
retaining them, after dripping, until sufficiently dried. 

Excavation.—The excavation should be made 1 foot wider and 1 foot longer 
than the inside dimensions of the vat and should conform to its shape. The 
inside dimensions of the vat are shown on the drawings (fig. 5) and are as 
follows: Length at top of vat, 26 feet; bottom, 12 feet; width at top, 3 feet; 
at bottom, 1% feet; depth, 7 feet. 

The sides and bottoms of the excavation should be firm and solid, as they 
are to serve the outside forms in casting the concrete. If if is necessary to 
do any filling in order to conform the shape of the vat, the filling should be 
puddled and thoroughly rammed until solid. The stability of the concrete 
depends on the foundation. 

Forms and fences—The wooden forms should be constructed of 1-inch 
boards and 2 by 4 braces, the boards being nailed to the outside face of the 
braces, as shown in the drawings. The sides and end walls should be built 
8 inches higher than the surface of the ground, which should be level. Any 
Suitable lumber may be used for the forms and fences. ‘Saplings may be 
used for posts. 

Concrete.—The concrete should be made of (by measure) 1 part of cement, 
2% parts of sand, and 5 parts of broken rock or gravel. The cement should 
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be of standard brand of Portland, the sand clean and coarse, and the broken 
rock from about 44-inch pieces to those not larger than will pass in every diree- 
tion through a 1-inch ring. A vat according to the plan (fig. 9) will require 
about 40 sacks of cement, 5 yards of sand, and 10 yards of gravel. 

A 26-foot vat is used extensively for eradication purposes with satisfactory 
results. If it is desired, however, to lengthen the body of the vat on account 
of large numbers of cattle to be treated, the following quantities of concrete 
material should be added for each lineal or running foot—cement, 11% sucks; 
sand, 0.12 yard; stone, 0.24 yard. 

The sand is measured out first and the cement emptied on top, and the 
two materials thoroughly mixed, dry. In the meantime the stone may be 
measured out and thoroughly drenched with water. The cement-sand mixture 
is mixed with water and resulting mortar then combined with the stone, 
The stone should be shoveled on the mortar, previously spread out in a thin 
layer. Mixing should continue until the stone is thoroughly coated with 
mortar, more water being added during the mixing process if necessary. 

Laying.—Before laying the concrete the molds should be set and thoroughly 
braced into place. The side forms may be suspended in the excavation with 
their lower edges 6 inches from the bottom. They are held in place by cross- 
pieces nailed to the uprights and of sufficient length to rest on supports placed 
several feet from the edges of the excavation. The concrete from the bottom 
and incline is deposited first, the mixture being of a consistence that water 
will flush to the surface on ramming. The mixtures for the sides and ends 
should be very wet and thoroughly puddled into place. The consistence of the 
concrete for the side walls should be such that it will run off the shovel unless 
handled quickly. 

The laying of the concrete should be done, if possible, in one operation, so 
that there will be no joints between new and old work, If it becomes necessary 
to do the concrete work on two or more days the surface to receive the new 
concrete should be washed clean and coated with a grout of pure Portland 
cement and water mixed to the consistence of cream. The new concrete 
should be placed before the grout has set. Extreme care must be taken to 
prevent dirt from falling on top of the fresh concrete. 

The forms should not be removed until the concrete is set, Which in moderate 
weather takes place in about 24 hours. Wet down the concrete about twice 
in 24 hours until the forms are removed. In damp, cold weather at least 
48 hours should be allowed before removing the forms, It is advisable, especi- 
ally in water-soaked ground, to allow the forms to remain in place for one 
week before removal. 

Surfacing or finishing coat.——Dampen the walls before applying the finishing 
cout. Cover the entire inside surface of walls and floor with a coating of cement 
and sand, mixed half-and-half, and with water enough to make it “ quaky.” 
Place a small quantity of the mixture on a float; beginning at the bottom of the 
wall as near the floor as possible, make one stroke upward; take up another 
float of the cement-sand mixture, overlap the ending of the last float and make 
another upward stroke. Repeat until walls are completed. Do not try to 
float the walls too smooth. Finish with cement and water mixed to thickness 
of cream and applied with a kalsomine or whitewash brush. 

Exit incline.—The exit incline, as shown in the plans (fig. 9), is not so steep 
as to require a cleated false bottom. The surface, however, should be finished 
very roughly to permit the animals to maintain a secure foothold. 

Slide—Extensive field experience has shown that a long slide at the 
entrance to the vat is unnecessary. Better results are obtained by an abrupt 
drop into the bath, provided the floor of the entrance chute at that point is so 
roughened that the animal does not slip in making the plunge. The edge of the 
vat at the entrance should be well rounded and smooth as illustrated. 

Cover.—The vat should be so inclosed or covered to keep children or small 
animals from entering or falling in. 

Dripping chute and chute leading to the vat—The dripping chute, which 
is regarded as more Satisfactory than a dripping pen, is built at the head of 
the exit incline in line with the vat. It should be about 30 inches wide. The 
length will depend on the number of cattle to be accommodated at one time. 
From 4 to 5 feet are allowed for each animal, and a length of from 20 to 40 
feet is considered a convenient size for small herds. The floor should be made 
of concrete, at least 18 inches wide, sloping toward the vat so that the dripping 
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Ficurp 9.—Plan for construction of concrete vat 
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from the cattle will flow back into the vat through the opening provided, 
The floor at the sides of the chute is raised about 2 inches in the form of g 
curb to keep the dip from running off. 

The chute leading’to the vat should be not more than 30 inches wide and 20 
feet long and it is desirable to have the receiving pen and retaining chute 
large enough to accommodate the animals to be dipped. 















RULE FOR CALCULATING THE CAPACITY OF A VAT 












The capacity of the vat is obtained usually in the following 
manner: 






Multiply the average length by the average width in inches, then multiply 
the product by the depth; this will give the approximate number of cubic 
inches of space to be filled with dip. Divide this by 231 (the number of cubic 
inches in a gallon), and the result will be the number of gallons of dip required 
to charge the vat. 

To obtain the average length, add the length at the bottom to the length at 
the top (that is, at the line to which the vat is to be filled), and divide the 
sum by 2. Obtain the average width in the same manner. The depth should 
be taken at the center of the vat, and should be from bottom to dip line only and 
not to the top of the vat. Likewise, in determining the length and width, 
measure only the space to be filled with liquid and not above that line. 
Gauges or rods should be prepared and marked to show the number of gallons 
at various depths in the vat. 
























ARSENICAL DIPS 


PROPERTIES OF SUBSTANCES USED IN MAKING ARSENICAL DIPS 


Many substances and combinations have been experimented with 
in an effort to find a practical and satisfactory application that 
would destroy the tick and not injure the cattle. The arsenical 
cattle dip has been found best to meet these requirements and _ is 
now practically the only dipping bath used in tick eradication. 
Proprietary brands of arsenical dip are now readily available and 
extensively used. Arsenical cattle dips are also made from raw 
materials. The successful preparation of the homemade dip calls 
for a knowledge of the properties of the ingredients. 


RCE 


WHITE ARSENIC 


White arsenic (arsenic trioxide, arsenious or arsenous oxide or 
acid) must be purchased in the form of a fine powder and under 
a guaranty of 98 or 99 per cent purity. Water, even when boiling, 
dissolves it only slowly, but by the use of certain other chemicals it 
may be readily and abundantly be brought into solution. 

One must never forget that white arsenic is a violent poison to 
man and animals. So are the concentrated dips prepared from it. 
The precautions necessary for safety will be discussed under a separ- 
ate section, and any person who has anything whatever to do with 
arsenical dips is advised to read it often enough to keep the points 
fresh in mind. 

CAUSTIC SODA 


Caustic soda (sodium hydroxide), on account of its wide range of 
application by chemists, pharmacists, and manufacturing industries, 
occurs commercially in a number ‘of different forms, as powder, 
sticks, solid masses, or broken fragments; in color it ranges from 
pure white to grayish or brownish tints. For the use of chemists 
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and pharmacists it is put up in glass bottles; for industrial purposes 
it is supplied in various-sized cans or drums of thin sheet iron. 
The latter is the variety that donk be purchased for making dip. 
The 5 or 10 pound can is the best size to buy for home use; larger 
consumers probably can handle the material in larger drums con- 
veniently and of course more economically. The purchaser must 
make sure that the contents of the drum he contemplates buying are 
in fragmentary form, for some caustic soda is run into drums in a 
melted condition and on cooling forms a single solid cake, which is 
not adapted for the present purpose. It always should be purchased 
under a guaranty of not less than 85 per cent actual caustic soda. 

Caustic soda is an intensely active and powerful substance. When 
exposed to the air it strongly attracts moisture, increasing in weight 
and becoming pasty, while at the same time it becomes contaminated 
with sodium carbonate through absorption of carbon dioxide. Hence 
it always must be purchased in orginal containers, never in bulk; 
the container must not be opened until just before the material is 
to be used; the substance must not be allowed to stand exposed to 
the air, and if any is left over which is to be kept for subsequent use 
it must be immediately transferred to a tin pail provided with a 
tight-fitting cover. 

Owing to the intense chemical activity of caustic soda it is ex- 
tremely. corrosive in its effect upon skin or clothes, and upon the 
lungs if its dust is inhaled. Therefore it is necessary to handle it 
eently to avoid the raising of dust and to wash off at once with 
water any which may touch the skin or clothing. 


LYE 


Lye designates a grade of caustic soda put up primarily for domes- 
tic use such as making soap from waste grease and for general 
cleansing. It is sometimes of very inferior quality. If a guaranty 
regarding its purity can be obtained, it may be used for dip making 
in case of ne cessity, in the same proportions as caustic soda. 


SODIUM CARBONATE 


Sodium carbonate is sold in a number of forms which differ greatly 
in strength, that is, in the proportion of actual sodium carbonate 
they contain, Consequently the cheapest in cost per comutiad may not 
be the most economical to use. Soda ash is the strongest, but is 
not recommended for the home preparations of dips. It is of uncer- 
tain strength when purchased and becomes weaker on exposure to air, 
while in contact with water it lumps badly and dissolves slowly. 
Sal soda is the weakest and probably the least economical form, but 
because it is so well known and so easily obtained it has been the 
most generally used form of sodium cé arbonate for homemade dips. 
Its relative weakness 1 Js due to the fact that almost two-thirds of it 
is water, combined as “ water of crystallization.” When fresh it con- 
sists of large, nearly transparent crystals, but on exposure to air 
it tends to fall to a white powder. This change is simply due to the 
evaporation of the water of crystallization, “and consequently the 
material becomes stronger, almost approaching monohydrated sodium 
carbonate. This latter substance is a coarse, granular powder, con- 
taining only about one-seventh of its weight ‘of water of cry stalliza- 
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tion, and is very little affected by exposure to air. Sesquicarbonate of 
soda is still another form which is stronger than sal soda, containing 
less than one-third of its weight of substances not actual sodium 
carbonate. It is likewise little affected by air. 

Both monohydrated carbonate and sesquicarbonate dissolve readily 
and can replace sal soda to excellent advantage provided their com- 
position is guaranteed by a reliable firm. In ¢ alculating formulas 
and costs it may be assumed that 10 pounds of sal soda can be replaced 
by 414 pounds of the monohydrate or 5 pounds of the sesqui- 


carbonate. 
PINE TAR 


Pine tar when fresh is semiliquid, but with age becomes granular 
and nearly solid, in which condition it is of less value. Mixed with 
it is usually more or less water of decidedly acid properties (pyro- 
ligneous acid), which on standing tends to float on the surface and 
should be dipped or poured off before the tar is used. 

Tar is heavier than water and when stirred with it usually forms 
a very poor mixture from which most of the tar rapidly settles 
out, but when the water is of just the right temperature and some- 
what alkaline a fairly stable suspension generally may be obtained. 
When previously treated with caustic soda sufficient to combine with 
a considerable proportion of the tar acids, or when blended with 
soap, the tar easily mixes with water and then forms a good and 
permanent emulsion. 


GENERAL COMPOSITION OF DIPS 


All arsenical cattle dips contain arsenious oxide as the active 
tick-killing agent. But since straight arsenious oxide—that_ is, 
white arsenic—is so slowly soluble in water, some chemical agent 
such as sodium carbonate or hydroxide is necessary to bring it into 
solution. In this way the white arsenic is changed to sodium 
arsenite. If certain manufacturing difficulties can be overcome it is 
possible that sodium arsenite of reliable composition may appear 
later on the market. Such a material could be dissolved directly 
in water and the trouble of making the compound from white 
arsenic and caustic soda would be avoided. 

But a plain water solution of sodium arsenite, however obtained, 
does not make an entirely satisfactory dip. Better results follow 
when pine tar is added. Possibly the pine tar increases the wetting 
or spreading power of the bath, which naturally results in better 
penetration and effectiveness against ticks and less risk of blistering 
cattle. It is probable that the - pine tar also makes the sodium arse- 
nite adhere better, so that it will less readily wash off in rain, or dust 
off in dry weather. Perhaps it is distasteful to seed ticks so that 
they are less liable to attach to cattle after dipping. Probably, too, 
cattle are less inclined to drink the bath while going through the vat. 

Proprietary arsenical cattle dips appear now to have passed the 
experimental stage and to have become established as reliatil > and use- 
ful products. At any rate this can be said of the brands which have 
received permission for use in official dipping in place of the home- 
made dip. The formulas and standard samples of all such brands 
are in possession of the Bureau of Animal Industry and the manu- 
facturers are required to guarantee that their products as placed on 






aOR SRC 


XUM 





ate of 
uning 
oclium 


padily 
com. 
mulas 
ylaced 
esqui- 


nular 

with 
pyro- 
> and 


forms 
ettles 
some- 
uined, 
with 
with 


l and 


ictive 
it is, 
agent 
; into 
dium 
it is 
ypear 
ectly 
white 


ined, 
yllow 
tting 
etter 
ering 
arse- 
dust 
that 
, too, 
. vat. 
| the 
| use- 
have 
ome- 
ands 
anu- 
d on 


XUM 





& 
5 











CATTLE-FEVER TICKS AND METHODS OF ERADICATION 21 





the market will be kept up to standard and that all requirements 
of the bureau will be observed. Like the homemade dip they all con- 
tain sodium arsenite as the active tick-killing agent. They do not 
all contain pine tar, because that substance is difficult to blend into 
a highly concentrated product, but they all contain some other 
substance or mixture of substances of such character and in such 
quantity as field trials have proved will produce the same effects. 
They are not regarded as any more effective or any milder on the 
rattle than properly prepared homemade dips. None the less they 
are undoubtedly safer for general use because they offer decidedly 
fewer opportunities for making mistakes in the quantities used or in 
the operations gone through and also fewer chances for accidental 
poisoning or other injury from the handling of powerful chemicals. 
Whether their higher cost is sufficiently outweighed by these 
considerations is necessarily a matter for individual decision. 


MAKING THE S-B DIP? 


Homemade dips usually are made after the “S—B” formula. 

This calls for two stock solutions, arsenic stock and tar stock, which 
must not be mixed except in the diluted dipping bath. 

Arsenic stock requires the following materials ready to hand 


before starting: 
Pounds 


OES OTS I eS ES REE ee a an Oe eT a ene eS Bee his 4 
AS a a eee aio eee 10 
Sal-soda crystals___-- = we Pa er ears 2 cn wa eta siete 10 


There should be also some means for heating the solution in case, 
as sometimes happens because of impure materials, lack of skill, or 
some unforeseen circumstance, the heat created by mixing the mate- 
rials should be insufficient to dissolve all the arsenic. 

In a 5-gallon kettle or metal‘ pail place the 4 pounds of caustic 
soda, add 1 gallon of cold water, and stir with a stick until the 
caustic soda is practically all dissolved. Without delay begin adding 
the white arsenic, in portions of a pound or two at a time, as fast 
as it can be dissolved without causing the solution to boil, stirring 
all the time. If the liquid begins to boil, stop stirring and let it 





* Abbreviated from “ self-boiled,” because sufficient heat to prepare the dip is generated 
by chemical action between the raw materials. ‘The field men of the bureau do not agree 
on the best nfethod of mixing. The truth is that several modifications give good results 
in the hands of experienced men and each man naturally prefers the one with which he 
is most familiar. The method of mixing here given is the original method published in 
Farmers’ Bulletin 603, and, all things considered, appears to be sonfewhat the safest to 
recommend for general use, particularly to those who must depend entirely on printed 
instructions. But a_ modification devised by Harry Grafke, of the Bureau of Animal 
Industry, may be of interest. He says: “In a 5-gallon kettle or metal pail place the 10 
pounds white arsenic, then add one-half gallon of cold water in snfall quantities at a 
time, and stir with a broad paddle until all the arsenic is wet. Place the 4 pounds of 
caustic soda in a gallon pail, add one-half gallon of water, and stir until the caustic soda 
is practically all dissolved. Lean the top end of the broad paddle against the top of the 
kettle containing the arsenic and without delay begin adding the caustic-soda solution in 
small portions, allowing it to run down the surface of the broad paddle into the arsenic 
in such a way as to avoid splashing. If the solution begins to boil considerably stop 
adding the caustic-soda solution for a moment. Occasionally stir the mixture while the 
caustic-soda solution is being added, after which continue to stir until all the arsenic is 
dissolved. Without allowing the liquid to cool, add the sal soda and stir for a few 
moments, then add 1 gallon of water and continue to stir until the sal soda is completely 
dissolved.” According to Doctor Grafke, this nfethod is preferred by a considerable num- 
ber of experienced men. 

4The chemicals used have no effect on iron. They will, however, actively corrode zinc, 
tin, or solder; hence a soldered pail must be watched for leaks and is far inferior to a 
seamless pail, stamped from a single sheet of iron. A tinned pail is preferred to a 
oa ae one, but a plain iron, seamless pail or an iron kettle should be obtained if 
possible, 
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cool slightly before adding more arsenic. The secret of success is 
to work the arsenic in fast enough to keep the solution very hot— 
nearly but not quite at the boiling point. The result should be a 
clear solution, except for dirt. If the liquid persistently remains 
muddy or milky, it may be because the operation has been conducted 
so fast that much water has been boiled out and sodium arsenite is 
beginning to crystallize, so add another gallon of water and stir, 
If the solution does not then clear up, the caustic soda must have 
been very low grade, and the undissolved substance must be arsenic, 
In that case, put the kettle over the fire, heat nearly, but not quite, 
to boiling, and stir. As soon as the solution of arsenic is complete, 
dilute to about 4 gallons, add the sodium carbonate, and stir until 
dissolved. 

Cautions: It is necessary to avoid splashing. Hence, never work hurriedly; 
stir deliberately and regularly; do not dump in the arsenic and sal soda, but 
carefully slide them in from a grocer’s scoop held close to the side of the pail 
and to the surface of the liquid. Verform the whole operation in a_ well- 
ventilated place and avoid inhaling steam. 

After the solution has become cold add water to make it to exactly 
5 gallons,® mix well, let settle, and draw off into containers which 
‘an be tightly corked or otherwise closed. Jugs or demijohns are 
best, but tin cans will serve if occasionally inspected for leaks which 
may occur after a time through the action of the solution upon the 
solder of the can. 

Tar stock is prepared thus: 

In a large metal pail dissolve three-fourths of a pound of caustic 
soda in 1 quart of water, add 1 gallon of pine tar, and stir thoroughly 
with a wooden paddle until the mixture, which at first looks streaked 
and muddy, brightens to a uniform, thick fluid somewhat resembling 
molasses. Test it by letting about a teaspoonful drip from the 
paddle into a glass of water (a glass fruit jar or a wide-mouth bottle 
will do) and stirring thoroughly with a sliver of wood. It should 
mix perfectly with the water. Globules of tar which can be seen by 
looking at the glass from underneath and which can not be blended 
with the water by repeated stirring indicate that more caustic-soda 
solution is needed. In that case make up more caustic-soda solution 
of the same strength and add it, not more than a pint at a time, with 
thorough stirring, until the desired effect. is produced. 

If an appropriate glass vessel for making the test is not at hand, 
take a little of the mixture between the fingers, then dip the fingers 
under water and try to rub off the tar. It should leave the fingers 
perfectly clean after a little rubbing with water. If an oily coating 
remains, more caustic-soda solution is needed. Such an extra addi- 
tion of caustic soda will be required only in case of a very low- 
grade chemical or a very highly acid tar. The tar stock should be 
kept in closed containers, such as a pail with a friction top. 

The quantity of S—B arsenic stock or of tar stock made in one 
operation can be varied as desired, provided the above-given propor- 
tions of the ingredients are adhered to. But one should attempt to 
work the S—B formula on a larger scale only after skill and experience 
have been acquired. 


5 Best done by previously determining by measurement the depth of 5 gallons of water 
in the kettle. Set the kettle exactly level and mark the depth on a stick held vertically 
on the center of the bottont, 
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MAKING THE BOILED DIP 


The boiled dip is less convenient than the S—B dip, but the final 
composition and effect of dipping baths prepared from the two is 


the same. 
To make a 500-gallon bath provide: 


PURINE Ty RUE sn a a ha ge ee a ee 24 pounds 
RU ANN nh a LN a es a ed ek Ne ho _. § pounds 
A oa aS nae ae Pee ee ee rt , io 1 gallon 


Put 25 gallons of water into a kettle or tank of from 40 to 50 
gallons’ ¢ apacity, heat to boiling, and add the sal soda. When this 
has dissolved add the white arsenic, then boil and stir for 15 minutes 
or longer, until the white arsenic has entirely disappeared. If 
intended for immediate use cool to 140° F. (by addition of cool 
water if desired) ; then pour in the pine tar in a thin stream while 
constantly and vigorously stirring the solution. Immediately empty 
the liquid into the dipping vat, which has already been three-fourths 
filled with water, and stir thoroughly. 

All the utensils must be free from greasy or oily matter which 
would coat the arsenic and hinder its solution. The operation of 
boiling requires constant attention to avoid loss by foaming. Hard 
water may be used, but in that case considerable undissolved material 
which, however, does not contain any arsenic, may be left after 
boiling. 

For a stock solution to be kept on hand and used when needed add 
no tar, but after the solution has become cold make it up to 25 gallons, 
stir well, let settle, and draw off into containers which can be well 
closed. In this case the tar stock previously described is also 


required, 
DILUTING THE DIP TO FORM A BATH 


First, run water into the vat about three-fourths up to the dipping 
line, at which its capacity must be known. If tar stock is to be 
used the necessary quantity will be one-third of a gallon for every 
100 gallons of vat capacity. Measure it out, mix it with two or three 
times its volume of water, and pour it along the surface of the water 
in the vat, stirring a little. 

“very 100 gallons of standard-strength ° bath calls for 134 pounds 
white arsenic, which quantity is contained in four-fifths of a gallon 
of S-B stock or in 5 gallons of boiled stock. From these figures the 
the quantity of arsenic or stock needed to charge the vat may be 

alculated. Or one may base the calculation on the following facts: 


One pound of white arsenie will mane 621% gallons of bath. 
One gallon of S—B stock will make 125 gallons of bath. 
One gallon of boiled arsenic stock will make 20 gallons of bath, 


All solutions of arsenic are considerably heavier than water and 
if carelessly put into the vat they may plunge to the bottom and be 
difficult to mix. Therefore always pour the arsenic stock or a 


®°The standard strength here referred to is that employed throughout the area in which 
cooperative tick eradication is conducted. It is based on the supposition that the cattle 
will be dipped every two weeks throughout the season and meanwhile will remain under 
quarantine. If, however, they are to leave the quarantined area special precautions 
must be taken that they carry no tick infection, and conseque ntly they are subjected to a 
stronger dip, namely, from 0.22 to 0.24 per cent arsenious oxide. The dipping must be 
done under supervision of an employee “ the Bureau of Aninfal Industry and in accord- 
ance with regulations published in B, A. I. Order 3209. 















































94 FARMERS’ BULLETIN 1057 


proprietary dip in a thin stream evenly along the vat except at the 
shallow exit end. Another precaution to be taken in handling 
proprietary dips is never to mix them first with small quantities of 
water, which may “break” them. Pour them directly into the water 
in the vat. 

Finally add water up to the dipping line and stir well. An 
excellent way to stir is by a pail tied to a rope. Sink it at the 
entrance end of the vat and haul it along the bottom to the exit, 
Then raise it, throw it back to the entrance end, and haul through 
again, repeating as many times as necessary but always hauling 
through in the same direction. 

The sts andard-strength bath prepared as above contains practically 
0.19 per cent arsenious oxide when fresh. After use oxidation may 
set in and weaken it, but it will not need to be strengthened s0 
long as it tests not less than 0.175 per cent arsenious oxide. 























To make up small quantities for spraying, to each 5 gallons . 


water measured out add first 2 fluid ounces (4 tablespoonfuls s) ¢ 
tar stock, and then 51% fluid ounces of S—B stock or 21% pints otf 
boiled arsenic stock. 

The standard strength of bath should be adhered to so far as 
possible because its effectiveness against ticks will effect eradication 
in the least time and with fewest dippings. But if time is not 
pressing it is sometimes best to begin with a lower strength, say 
0.14 or 0.15 per cent, and gradually work up to full strength as the 
cattle become accustomed to the treatment. This is certainly a 
wise method for the individual cattle owner who is outside the 
area of cooperative work and lacks aid and advice from experts. 
Weather conditions also need to be considered. Hot or moist 
weather is more trying to the cattle than cool or dry weather. The 
longer the time needed for the cattle to dry off after dipping, which 


of course primarily depends on the proportion of moisture in the 


air, the more liable they are to show blistering or other injury 
through the continued absorption of arsenic by the skin. The com- 
bination of heat and moisture is particularly bad and under such 
conditions it may be desirable, unless other conditions prohibit, to 
use the bath somewhat weaker than standard strength. Table 4 

shows the quantities of arsenic and stock solutions contained i 

100 gallons of bath of different strengths, so that the quantita 
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necessary to charge a vat of any size at any strength can be found f 


by simple multiplication. 


TABLE 4.—Composition of dipping baths 


Per 100 gallons of bath Per 100 gallons of bath 
Actual BB —_ Actual |___ pel 
arsenious | arsenious 
oxide | White S-B Boiled oxide White S-B Boiled 


arsenic stock stock arsenic stock stock 





Gallons | Gallons || Per cent | Pounds | Gallons | Gallons | 


| Per cent Pounds 
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REPLENISHING THE BATH AND CORRECTING ITS STRENGTH 


As dipping goes on, the bath naturally needs replenishing, and 
its strength probably needs correction from time to time. The causes 
which may lead to changes in the strength of arsenical baths, together 
with methods for making chemical tests, have been discussed else- 
where. Before leaving the vat after dipping, one may measure 
the depth of the bath or mark its level on the side of the vat. 
But even then at the next dipping one can not be certain just how 
much a change of level has affected the strength of the bath. For 
instance, some of the bath may have leaked out from the bottom 
while rain water has run in from the top. Furthermore, certain 
microorganisms can grow in the bath in spite of the presence of 
the poisonous arsenic, and can greatly affect its strength. As 
already mentioned, the active ingredient of the bath is sodium 
arsenite. The microorganisms in the process of growth can transfer 
oxygen from the air to the sodium arsenite, thus converting it to 
sodium arsenate, a distinctly different compound of arsenic and 
much less poisonous to ticks. 

The rate at which a bath may lose strength through oxidation 
depends on conditions and is very variable, but ordinarily is suffi- 
ciently rapid to weaken the bath decidedly in a month or two. 
There is, also, a certain species of microorganism which can grow 
in baths through which large numbers of c attle are passed frequently 
and operates in precisely the opposite manner from those mentioned 
above, namely, by reducing arsenate to arsenite, thus rendering 
the bath stronger. 

It is therefore plain that the only sure way to get proper results 
from successive dippings in the same bath is to make a chemical 
test of its strength shortly before each dipping. The Bureau of 
Animal Industry. provides all officials engaged in cooperative eradi- 
cation work with outfits for making this test. It is easily carried 
out by a properly qualified person, and the cattle owner who dips 
privately should have his baths tested in the same way. If a sample 
must be sent away for test certain precautions are necessary. First, 
stir the bath well. Fill the bottle (not less than one-fourth pint) 
nearly to the neck and at once carefully add concentrated formalde- 
hyde? (which is cheap and can be obtained from a druggist) with 
a medicine dropper in the proportions of 5 drops to each one-fourth 
pint. Cork tightly and send at once. 

No anxiety need be felt regarding the accumulation of oxidized 
arsenic in the bath during a “single season’s use. Experiments by 
the Bureau of Animal Industry have shown sodium arsenate to be 
far less injurious to cattle than sodium arsenite. Field experience, 
too, indicates that under ordinary conditions, provided the vat has 
been cleaned out and freshly charged in the spring, danger of injury 
from this cause need not be considered. 

In practice, baths nearly always are both strengthened and replen- 
ished in one operation, and it is decidedly the simplest and best pro- 
cedure. First, run water in up to the dipping line, at which the 
capacity is known, and stir thoroughly. Take out a sample and test 








*This is to act as a preservative against microorganisms, which may act much more 
rapidly in a small sample than in the original bath in its conrparatively cool location 
underground. 
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it to determine the per cent of arsenious oxide. Then find out, by 
referring to Table 4, how much arsenic or stock, whichever is re be 
used, is “actually contained in 100 gallons of the bath as it stands 
Subtract that quantity from the quantity which corresponds to the 
desired strength of bath, and multiply the remainder by the number 
of hundreds of gallons of vat capacity. The « -alculated quantity 
of stock, by strict mathematics, is not quite mii nt to reach the 
desired percentage, particularly if the comparatively weak-boiled 
stock is used, but it will be close enough for all practic al purposes, 
Another method of calculation which requires no reference table 
and is particularly useful when proprietary dips are employed, is 
the following: If it is not already known, calculate the quantity of 
arsenic or concentrate which would be needed to make up an entirely 
fresh charge of the desired strength. Then determine the fractional 
part of this quantity necessary to raise the strength of the existing § 
bath to the desired point. For example, suppose 10 gallons of a 
certain proprietary dip is required for a fresh charge of the vat to 
the desired strength of 0.18 per_cent arsenious oxide, while the 
strength of the bath actually in the vat is found by test to be 0.15 
per cent. Then the bath is too weak by 0.03 per cent, and three. 
eighteenths of 10 gallons of the dip will have to be added. 

‘In course of time filth and mud will accumulate in the bath to such 
an extent that the vat will need to be emptied, cleaned out, and 
recharged. Cattle dipped in a bath loaded with filth and mud will 
necessarily carry out more bath on their bodies, and so more arsenic 
than they should; also, they will dry off more slowly, and very 
natur ally will be more likely to be blistered. By the same line of 
reasoning some field men of the Bureau of Animal Industry say that 
after a vat has been charged no more tar or tar stock should be added 
in replenishing the bath, particularly if work oxen are to be dipped. 
From experience the field men have come to believe that tar cements 
together the filth and mud carried out by the animals and so increases 
the chance of injury. At any rate it appears to be good practice to 
reduce the quantity of tar added as the bath becomes dirtier. . 

On similar grounds is based the important general rule never tof 
use in the spring a bath carried over the winter. Such a bath usually 
will have become largely oxidized so that when brought up tof 
strength as respects actual arsenious oxide it may be dangerously § 
high in total arsenic. It is at the first one or two dippings in the § 
spring that cattle are most prone to suffer injury, especially when 
they have come through the winter in poor condition or are still nf 
long hair. They must, therefore, at least have the advantage off 
being dipped in a fresh, clean bath. : 
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PRECAUTIONS IN THE USE OF ARSENIC AND ARSENICAL DIPS e 


The fact that arsenic is a violent poison is what renders it valuable, § 
for the fever tick is hard to kill. But, like a keen-edged tool, it may 
be decidedly dangerous if ignorantly or carelessly handled. Three 
possibilities of danger must be kept constantly in mind—danger tof 
oneself, danger to other persons, danger to animals. 

The dry, “powdered, white arsenic should be kept in a tightly 
covered pail, plainly labeled. Paper bags are unsafe because “they 


easily burst, and arsenic so scattered about looks harmless enough. 
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CATTLE-FEVER TICKS AND METHODS OF ERADICATION a7 






out, by f In weighing or otherwise handling the arsenic, avoid raising dust 
s to be | or breathing it in, if raised, and keep it off the skin and clothing. 



































stands, In mixing or boiling stock solutions work only in a well-ventilated 
to the F place, and on the windward side of the kettle’so that steam arising 
number — from it will not be inhaled. 
uantity The stock solutions are in some respects more dangerous than the 
ich the | original substance because the arsenic in them is already in solution 
-boiled § and can act very quickly. If any gets on the skin or clothing it 
ses. must be washed off without delay. Cattle must be kept away from 
e table | such solutions or from anything that has been in contact with them, 
ved, is | for cattle craving salt have been poisoned by licking the outside of 
tity of f leaky barrels and by licking the earth around the dipping vats where 
ntirely | a little concentrate had been carelessly spilled in charging the vat. 
ctional | All such poisoned earth must be removed, buried, and replaced by 
xisting § fresh. 
is of af ~=©The diluted bath is naturally much less dangerous, but no chances 
vat to & can be taken with it. No puddles from which animals may drink 
ile the @ should be allowed to accumulate. The persons who do the dipping 
be 0.15 § should not allow the skin or clothing to be wet by the dip any 
three. |, more or any longer than absolutely necessary. When spraying, the 
| operator should see to it that neither he nor the animals inhale any 


to such of the spray. 

it, and When a vat is to be emptied the approved practice is to run the 
id will — waste bath into a pit properly guarded by a fence, where it will 
arsenic — gradually seep away under the surface and do no harm, provided 
d very only that seepage can not be carried to a well, stream, or spring 


from which any person or domestic animal may drink. 

The symptoms of arsenical poisoning are rather variable and also 
depend on the size of the dose and method of administration. If an 
lipped. @ animal sickens or dies shortly after dipping, it by no means follows 
ements & that arsenical poisoning or any other effect of the dipping is the 
creases} cause. Very few cattle relative to the total number dipped have 
tice tof suffered undoubted arsenical poisoning and in most of the cases 
the cause could be traced to somebody’s error or carelessness. 
ever top In regard to arsenical poisoning of human beings there is a stand- 
usually — ard antidote which may be obtained at any drug store with direc- 
up tof tions for use. It should be kept on hand for emergencies. If the 
erously § antidote is not at hand the poison must be removed from the stomach 

in the® by encouraging repeated vomiting, and soothing drinks, such as 
+ when ® milk, white of eggs and water, or flour and water, must be freely 
still inf given mez unwhile. A suspected case of arsenical poisoning must 
age off have the attention of a Se at the earliest possible moment, 
as sometimes the poison works very quickly. 
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